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(57) ABSTRACT

The invention relates to dAb monomers that bind IL-1R1 and
inhibit binding of IL-1 (e.g., IL-1a and/or IL-1p) and IL.-1ra
to IL-1R1, and to ligands comprising such dAb monomers.
The invention relates to protease resist and dAb monomers,
and to ligands comprising protease resistant dAb monomers.
The invention also relates to nucleic acids including vectors
that encode the dAb monomers and ligand, to host cells that
comprise the nucleic acids and to method for producing a dAb
monomer or ligand. The invention also relates to pharmaceu-
tical compositions that comprise the dAb monomers or
ligands, and to therapeutic methods that comprise adminis-
tering a dAb monomer of ligand.
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>DOM4 -122-23 (SEQ ID NO:1}
DIQMTQSPSSLSASVGDRVTITCRASQWIGRELRWYQOKPGKAPMFLIYHASRLORGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCQQOYHGWPLTFGQGTKVEIKR

>DOM4 -122-24 (SEQ ID NO:2)
DIQMTQSPSSLSASVGDRVTITCRASQWIGRELRWYQQKPGKAPKFLIYHASRLQRGVPS
RFSGSGESGTDFTLTISSLOPEDFATYYCOOYHGWPLTFGQGTKVEIKR

>DOM4-130-30 (SEQ ID NO:3)
DIQMTQS PSSLSASVGDRVTITCRASQDI YLNLDWYQOKPGKAPKLL IYGTSDLOSGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQPSFYFPYTFGOGTKVEIRR

>DOM4~130-46 (SEQ ID NO:4)
DIQMTQSPSSLSASVEDRVTITCRASQODIYINLDWYQOKPGKAPKLLINFGSELQSGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQPSFYFPY TFGQGTKVEIRR

>DOM4 130-51 (SEQ ID NO:5}
DIQMTQSPSSLSASVGDRVTITCRASODIYINLDWYQQKPGKAPKLLINEGSELQSGVPS |
RFSGSGYGTDFTLTISSLOPEDFATYYCQPSFYFPYTFGQGTKVEIRR

>DOMA-130-53 (SEQ ID NO:§6)
DIOMTQSPESLSASVGDRVTITCRASQDI YLNLDWYQQKPGKAPKLLINFGSELOSGVRS
RFSGSGSGTDFTLTISSLQPEDFATYYCQPSFYFPYTFGOGTKVEIKR

>DOM4-130-54 (SEQ ID NO:7)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQKPGKAPKLLINFGSELQ GVPS
RPSGSGYGTDFTLTISSLQPEDFATYYCQPSFYFPYTFGQGTKVEIKR

>DOM4 =1 (SEQ ID NO:8)
DIQMTQSPSSLSASVGDRVTITCRASQSIYYFLHWYQQKPGKAPKLLIYRASSLQSGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQQVWRPPLTFGQGTKVEIKR

>DOM4-2 (SEQ ID NO:9)
DIQMTQSPSSLSASVGDRVTITCRASQSIYQSLDWYQQKPGKAPKLLIYYASVLQSGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCQQLSRPPFTFGQGTKVEIKR

>DOM4-3 (SEQ ID NO:10)
DIQMTQSPSSLSTSVGDRVTITCRASQSIEEMLYWYQQKPGKAPKLLIYNASRLQSGVPS
RPSGSGESGTDFILTISSLQPEDFATYYCRQVVGTPHTFGQGTKVEIKR

>DOM4-4 (SEQ ID NO:11)
© DIOMTQSPSSLSASVEDRVTITCRASQSIDDYLNWYQOKPGKAPKLLI YWASRLQSGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCQORWLTPSTFGQGTKVEIKR '

>DOM4 -5 (SEQ ID NO:12) "
DIQMTQSPSSLSASVGDRVTITCRASQSIEEMLYWYQQKPGKAPKLLIYNASRLQSGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCRQVVGTPHTFGQGTKVEIKR

>DOM4~-6 (SEQ ID NO:13)
DIQM’I‘QSPSSLSASVGDRV’IITCRASQSIDDYINWYQQKPGKAPIG:LIYWASRLQSGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCQOKWMGPHTFGQGTKVEIKR

>DOM4-7 (SEQ ID NO:14)

DIOMTQSPSSLSASVGDRYVTITCRASONIDWGLDWYQQKPGKAPKLLIYMASRLQSGVPS
RFSGSGESGTDFTLTISSLQPEDFATY YCQOLSMWPFTFGQETKVELIKR

FIG. 7A
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>DOM4 -8 (SEQ ID NO:15)
_DIQMTQSPSSLSASVGDRVTITCRASQSILDYLSWYQQKPGKAPKLLIYWASKLQSGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCQOKWMGPHTFGQGTKVEIKR

>DOM4 -9 (SEQ ID NO:16)
DIQMTQSPSSLSASVGDRVTITCRASQS ISEYLYWYQQKPGKAPKLLIYHASTLQSGVPS
RPSGSGSGTDFTLTISSLOPEDFATYYCRQYLRPPLTFGQGTKVEIKR

»DOM4-10 (SEQ ID NO:17)
DIQMTQSPSSLSASVGDRVTITCRASQWIGVSLNWYQQKPGKAPKLLIYQSSLLQSGVPS
RPSGSGSGTDFTLTISSLQPEDFATYYCQQVYIFPFTFGQGTKVETIKR

-DOM&-11 (SEQ ID NO:18)
DIQMTQSPSSLSASVGDRVTITCRASOPIERWLYWYQOKPGKAPKLLIYGASELQSGVPS.
RFSGRGSGTDFTLTISSLOPEDFATYYCQQYHAYPFTFGQGTKVEIKR

>DOM4-12 (SEQ ID NO:19)
DIQMTQSPSSLSASVGDRVTITCRASQNIEWYINWYQQKPGKAPKLLIYGSSLLQSGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQQDWSSPFTFGOGTKVEIKR

>DOM4-13 (SBQ ID NO:20)
DIQMTQSPSFLSASVGDRVTITCRASQVIGITLNWYQQKPGKAPKLLIYQGSLLQSGVPS
RFSGSGSGTDFTLTINSLQPEDFATYYCQQSWOTPFTFGRQGTKVEIKR

>DOM4-14 (SEQ ID NO:21) .
DIQMTQSPSSLSASVGDRVTITCRASQEIRAALQWYQQKPGKAPKLLIYQVSILQSGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCQQSDRYPFTFGQGTKVEIKR

>DOM4-15 (SEQ ID NO 22)
DIQMTQSPSSLSASVGDRVTITCRASQYIAEFLYWYQQKPGKAPKLLIYKASILQSGVPS
" RFSGSGSGTDFTLTISSLQPEDFATYYCQQYNAYPFTFGQGTKVELKR

>DOM4-20 (SEQ ID NO:23)
DIQMTQSPSSESASVGDRVTITCRASQSINQVLNWYQQKPGKAPKLLIYQASLDQSGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQQFWGFPFTFGQGTKVEIKR

>DOM4-21 (SEQ ID NO:24)
DIQMTQSPSSLSASVGDRVTITCRASQSIEHWLYWYQQKPGKAPKLLIYHASQLQSGVPS
RF5GSGSGTDFTLTISSLQPEDFATYYCQQOYHLPPMIFGQGTKVELKR

>DOM4-22 (SEQ ID NO:25)
DIQMTQSPSSLSASVGDRVTITCRASQSIKVYLRWYQQKPGKAPKLLIYKASLLQSGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCQODFDHPSTFGOGTKVEIKR

>DOM4-23 (SEQ ID NO:26)
DIQMTQSPSSLSASVGDRVTITCRASQSIEFFLYWYQQKPGKTPKLLIYHASWLQSGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCQQOYFSYPLTFGQGTKVEIKR

>DOM4-25 (SEQ ID NO:27)
DIQMTQSPSSLSASVBDRVTITCRASQSIYYELHWYQQKPGKAPKLLIYRASSLQSGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQQVWRPPLTFGQGTKVEIKR

~DOMa-26 (SEQ ID NO:28)}

DIOMTQSPSSLSASVGDRVTITCRASQSITVELRWYQOKPGKAPKLLIYHASRLQOSGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQQYATWPLTFGQGTKVEIKR

FIG. 7B
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>DOM4-27 {SEQ ID NO:29)
DIQMTQSPSSLSASVGDRVTITCRASQSIYLSLLWYQQKPGKTPKLLIYNASRLQSGVPS
RFSGSGSGTDFTILTISSLOPEDFATYYCQQSWENPFTFGQGTKVEIKR

>DOMé&-28 (SEQ ID NO:30) A
DIQMTQSPSSLSASVGDRVTITCRASQSIEHWLYWYQQOKPGKAPKL LI YHASQOLQSGVRS
RFSGSGSGTDFTLTISSLOPEDFATYYCQQYHL PPMTFGQGTKVEIKR

>DOM4-29 (SEQ ID NO:31)
DIQOMTQSPSSLSASVGDRVTITCRASQSISSYLNWYQQKPGKAPKLLIYGASILQSGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQQWVWLPITFGQGTKVEIKR

>DOM4-31 (SEQ ID NO:32)
PIQMTQSPSSLSASVGDRVTITCRASQSIQQWLYWYQOKPGKAPKLLIYKASILOSGVPRS
RFSGSGSGTDFTLTISSLOPEDFATYYCQOYERYPFTFGQGTKVEIKR

>DOM4-32 (SEQ ID NO:33)
DIQMTQSPSSLSASVGDRVTITCRASQSITHALKWYQQORKPGKAPKLLIYKASFLOSGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQQSQLLPMTFGQGTKVEIKR

>DOM4-33 (SEQ ID NO:34)
DIQMTQSPSSLSASVGDRVTITCRASQSIYNYLTWYQQKPGKAPKLLIYGASMLQSGVPS
RFSGSGSCTDFTLTISSLQPEDFATYYCQQERSGPYTFGQGTKVEIKR

>DOM4-34 (SEQ ID NO:35)
DIOMTQSPSSLSASVGDRVTITCRASQSISSYLNWYQQKPGKAPKLLIYFASRLQSGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCQONMLLPVTFGQGTKVEIKR

>DOM4-36 (SEQ ID NO:36)
DIQMTQSPSSLSASVGDRVTITCRASQSIRHFLYWYQQOKPGKAPKLLIYHASVLOSGVDS
RFSGSGSGTDFTLTISSLOPEDFATYYCQOYGDLPFTFGOGTKVEIKR

>DOM4-37 (SEQ ID NO:37)
DIQMTQSPPSLSASVGDRVTITCRASQSIGWWLYWYQQKPGKAPKLL T YHASRLOSGVRS
RFSGSGSGTDFTLTISSLQPEDFATYYCQQYNSTPEFTFGQGTKVEIKR

>DOM4-38 (SEQ ID NO:38)
DIQMTQSPSSDLSASVGDRVTITCRASQSIDRFLAWYQQKPGKAPKLLIYHASDLQSGVES
RFSGSGSGTDFTLTISSLOPEDFATYYCQQFDQWPFTFGQGTKVEIKR

>DOM4-39 (SEQ ID NO:39)
DIQMTQSPSSLSASVGDRVTITCRASQSIKSRLAWYQOKPGKAPKLL IYKASLLQSGVDS
RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSRNPITFGQGTKVEIKR

>DOM4-40 {(SEQ ID NO:40)
DIOMTQSPSSLSASVGDRVTITCRASQSISRSLHWYQQKPGRAPKLLIYRASRLQSGVES
RFSGSGSGTDFTLTISSLQPEDFATYYCQONRLRPHTFGQGTKVEIKR

>DOM4-41 (SEQ ID NO:41)
DIQOMTQSPSSLSASVGDRVTITCRASQSIKQFLYWYQQKPGKAPKLLIYQASYLQSGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCQQYEVYPFTFEQGTKVEIKR

>DOM4-42 (SEQ ID NO:42)

DIOMTQSPSSLSASVGDRVTITCRASQSIYHYLYWYQQKPGKAPKLLIYAASLLQSGVPS
RFSGSGSGTDFTLTISSLOQPEDFATYYCQOYQOLYPFTFGQGTKVEIKR

FIG.7C
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>DOM4-44 (SEQ ID NO:43)
DIOMTQSPSSLSASVGDRVTITCRASQSISSYLNWYQQKPGKAPKLLIYFASSLQSGVPS
RPSGSGSGTDFTLTISSLOPEDFATYYCQQOGWDVPYTFGQGTKVEIKR

>DOM4-45 (SEQ ID NO:4¢4)
DIQMTQSPSSLSASVGDRVTITCRASQOS IDNWLRWYQOKPGKAPKLLIYSASFLOSGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQQGRSAPQTFGQGTKVEIKR

>DOM4-46 (SEQ ID NO:45)
DIQMTQSPSSLSASVGDRVTITCRASQSIWYWLSWYQQKPGKAPKLLIYYASSLQSGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCQQMSSTPFTFGOGTKVEIKR

>DOM4~49 (SEQ ID NO:46)
DICMTQSPSSLSASVGDRVTITCRASQOS ITMRLGWYQOKPGKAPKLLIYNASHLQSGVPS
RFSGSGSGIDFTLTISSLQPEDFATYYCQQYFDYPTTFGQGTKVEIKR

>DOM4-50 (SEQ ID NO:47)
DIQMTQSPSSLSASVGDRVTITCRASQS IHWLLSWYQQKPGKAPKLLIYAASSLQSGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCQONLARPFTFGQGTKVEIKR

>DOM4~74 (SEQ ID NO:48)
DIQMTQSPSSLSASVGDRVTITCRASQSIGERLWWYQQKPGKAPKLLIYNSSVLQSGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQQSWRGPATFGQGTKVEIKR

>DOM4-75 (SEQ ID NO:49)
DIQMTQSPSSLSASVGDRVTITCRASQD;DRALQWYQQKPGKAPKLLIYMSSVLQSGVPS
RFSGSGSGCTDFTLTISSLOPEDFATYYCQQQOAGYPFTFGQETKVEIKR i

>DOM4-76 (SEQ ID NO:50)
DIQMTQSPSSLSASVGDRVTITCRASQNIDRELRWYQQKPGKAPMLLIYHASRLQSGVPS
RPSGSGSGTDFTLTISSLOPEDFATYYCQQYFTWPLTFGQGTKVEIKR

>DOM4-78 (SEQ ID NO:51)
DIQMTQSPSSLSASVGDRVTITCRASQS ISTSLOWYQQKPGKAPKLLIYSSSTLOSGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQOQWEY PFTFGQGTKVEIKR

>DOM4-79 (SEQ ID NO:52)
DIQGMTQSPSSLSASVGDRVTITCRASQNIGTALSWYQQKPGKAPKLLIYWASILOSGVPRS
RFSGSGSGTDFTLTISSLQPEDFATYYCQQTNSWPFTFGOGTKVEIKR

>DOM4 -80 (SEQ ID NO:53)
DIQMTQSPSSLSASVGDRVTITCRASQKIDDALQWYQQKPGKAPKLL IYLASHLQSGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCQQQSNWPFTFGQATKVEIKR

>DOM4~81 (SEQ ID NO:54)
DIRMIQSPSSLSASVGDRVIITCRASQSIGRALQWYQQOKPGKAPKLL IYQRSMLQSGVPS
RFSGSGSGTIDFTLTISSLQPEDFATYYCQQSYLWPFTFGQGTKVEIKR

>DOM4-82 (SEQ ID NO:55)
DIOMTQSPSSLSASVGDRVIITCRASQEIGKELLWYQQKPGKAPKLLIYDVSVLOSGVES
RFS8GSGSGTDFTLTISSLOPEDFATYYCQQYQSYPNTFGQGTKVEIKR

>DOM4-83 (SEQ ID NO:56)

DIQMTQSPSSLSASVGDRVTITCRASQOQIMRS LNWYQQKPGKAPKLLIYQSSILQSGVPS
REFSGSGSGTDFTLTISSLQPEDFATYYCQQAWQYPFTFGQGTKVEIKR

FIG. 7D
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>DOM4 -84 (SEQ ID NO:57)
DIQMTQSPSSLSASVGDRVTITCRASQDIQRRLAWYQQKPGKAPKLLIYNVSYLQSGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCQQYNDYPTTFGQGTKVEIKR

>DOM4 -85 (SEQ ID NO:58)
EVQLLESGGGLVQPGGSLRLSCAASGFTFRMYQMYWVRQAPGKGLEWVSSISASGAGTYY
ADSVKGRFTISRDNSKNTLYLQOMNSLRAEDTAVYYCAKAASSFDYWGQGTLVTVSS

>DOM4-86 (SEQ ID NO:59)
EVQLLESGGGLVQPGGSLRLSCAASGFTFASYOMYWVRQAPGKGLEWVSTISPSGGGTYY
ADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKKDTGTFDYWQGQGETLYTVSS

>DOM4-87 (SEQ ID NO:60)
EVQLLESGGGLVQPGGSLRLSCAASGFTFNKY SMGWVRQAPGKGLENVSR ISSSGGGTYY
ADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKVANPFDYRGOGTLVTVSS

>DOM4-88 (SEQ ID NO:61)
EVQLLESGGGLVQPGGSLRLSCAASGFTFNKYSMGWVRQAPGKGLEWVSRISSSGGGTYY
ADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAKEPDRSGYLTRVAFDYWGQGTLV
TVSS

>DOM4 -89 (SEQ ID NO:62)
EVQLLESGGGLVQPGGSLRLSCAASGFTFETYOMWWVRQAPGKGLEWVSS ISPSGSGTYY
ADSVKGRFTISRDNSKNTLYLQMNSLRARDTAVYYCAKMCPRCRDVVSLFDYWGQGTLVT
vss

>DOM4-90 (SEQ ID NO:63)
EVQLLESGGGLVQPGGSLRLSCAASGFTFSEYEMNWVRQAPGKGLEWVSGITATGKMTYY
ADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAKSSLPSGQGHFDYWGQGTLVTVS
5 .

>DOM4-91 (SEQ ID NO:64)
EVOLLESGGGLVQPGGSLRLSCAASGFTFREYQMSWARQAPCKGLEWVSTISASGSGTYY
ADSVKGRFTISRDNSKNTLYLQOMNSLRARDTAVYYCAKRFKISPVFSSFDYWGQGTLVTV
SS . :

>DOM4-92 (SEQ ID NO:65)
EVQLLESGGGLVQPGGSLRLSCAASGFTFARYOMYWVROAPGKGLEWVSS ISVSGAGTYY
ADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAKSRNTLTDSHRFDYWGQGTLVTV
Ss :

>DOM4-93 (SEQ ID NO:66)
EVQLLESGGGLVQPGGSLRLSCAASGFTFTRYOMAWVROAPGKGLEWVSSISSSGAGTYY
ADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKWAANFSGNYRPKFDYWGQGTLV
TVSS

>DOM4-94 {SEQ ID NO:67)
EVQLLESGGGLVQPGGSLRLSCAASGFTFKDYTMIWVRQAPGKGLEWVSRISSSGAGTYY
ADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKVGNSSRVSHTEFDYWGQGTLVTYV
88

>DOM4-95. {SEQ ID NO:68)

EVQLLESGGGLVQPGGSLRLSCAASGFTFAQY SMGWVRQAPGKGLEWVSRISSSGSGTYY
ADEVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKEGRPLTASLRFDYWGQGTLYTYV
s8

FIG.7E
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>DOM4-96 {(SEQ ID NO:69)
EVQLLESGGGLVRPGGSLRLSCAASGFTFRMYQMYWVRQAPGKGLEWVSSISASGAGTYY
ADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKGMMPLSSFDYWGQGTLVTVSS

>DOM4-97 (SEQ ID NO:70) ) .
EVQLLESGGGLVQPGGSLRLSCAASGFTFGKYSMSWVROAPGKGLEWVSSILDSGVEITYY
ADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAKNVSTPEGFDYWGQGTLVTVSS

>DOM4-98 (SEQ ID NO:71)
EVQLLESGGGLVQPGGSLRLSCAASGFTFETYAMSWVROAPGKGLEWVSSI GMHEGRPTYY
ADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKQKTSOSGAFDYWGQGTLVTVSS

>DOM4-99 (SEQ ID NO:72)
EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYTMEWVROAPGKGLEWVSRISSSGAGTYY
ADSVKGRFTISRDNSRNTLYLQOMNSLRAEDTAVYYCAKRTSLADVFDYWGQGTLVTVSS

>DOM4-100 (5EQ ID NO:73)
EVQLLESGGGLVQPGGSLRLSCARSGFTFRAYAMAWVROAPGKCLEWVSTISGTGDHTYY
ADSVKGRFTISRDNSENTLYLOMNSLRAEDTAVYYCAKARGNPVSDLSFDYWGQGTLYTV
S8 . :

>DOM4 -101 (SEQ ID NO:74)
EVQLLESGGGLVQPGGSLRLSCAASGFTFRRYDMSWVROAPGKGLEWVSTISSTGRTTYY
ADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAKALETVSGAFDYWGQGTLVTVSS

>DOM4-102 (SEQ ID NO:75)
DIQMTQSPSSLSASVGDRVTITCRASQNIGYSLDWYQQKPGKAPRLLIYFGSRLQSGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQQLLKPPFTFGQETKVEIKR

>DOM4~-103 (SEQ ID NO:76) .
DIQMTQSPSSLSASVGDRVTITCRASQRIGPSLLWYQQKPGKAPKLLIYNTSVLOSGVPS
RFRGSGSGTDFTLTISSLOPEDFATYYCQOTWNYPFTFGOGTKVEIKR

>DOM4-104 (SEQ ID NO:77) _
DIQMTQSPSSLSASVGDRVTITCRASQONIESGLWWYQQKPGKAPKLLI YNSSFLQSGVPS
RFSGSGSGTDFTLTISSLQPEDPATYYCQQPWQSPTTFGQETKVEIKR

>DOM4-105 (SEQ ID NO:78) ,
DIQMTQSPSSLSASVGDRVTITCRASQNIGONLWWYQQKPGKAPKLLIYGSSKLQSGVPP
RFSGSGSGTDFTLTISSLQOPEDFATYYCQPAWQGPKTFCQGTKVEIKR

>DOM4-106 (SEQ ID NO:79)
DIOMTQSPSSLSASVGDRVTITCRASQWI SHRLMWYQQOKPGKAPKLLIYRASELQSGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQONARMPHTFGOGTKVEIKR

>DOM4-107 (SEQ ID NOC:80)
DIQMTQSPSSLSASVGDRVTITCRASQSIDTGLDWYQQKPGKAPKLLIYRVS TLOSGVPS
RPSGSGSGTDFTLTISSLOPEDFATYYCQQOLRRPPFTFGOGTKVEIKR

>DOM4-108 (SEQ ID NO:81) .
DIOMTQSPSSLSASVGDRVTITCRASQNIGSALQOWYQQKPGKAPKLLIYQISKLQSGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCQONESWPFTFGQGTKVEIKR

>DOM4-109 (SEQ ID NO:82)

DIQMTQSPSSLSASVGDRVTITCRANORIESSLNWYQQKPGKAPKLLIYLSSILQSGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQQQWTYPFTFGQOGTKVEIKR
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>DOM4-110 (SEQ ID NO:83)
DIOMTQSPSSLSASVGDRVTITCRASONIGKSLDWYQQKPAGKAPKLLIYLTSMLOSGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCOQLORPPFTFGQGTKVEIRR

>DOM4-111 (SEQ ID NQ:84)
DIGMTQSPSSLSASVGDRVTITCRASQS IGKWLYWYQOKPGKAPKLLIYESSLLOSGVPS
RFSGSGSGTDPTLTISSLOPEDFATYYCQQYDIVPFTFGQGTKVEIKR

>DOM4-112 (SEQ ID NO:B8S5) .
DPIQMTQSPSSLSASVGDRVTITCOASQOHIGRELLWYQOKPGKDPKLLIYSGSTLQSGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCQOYLVWPNTFGQGTKVEIKR

>DOM4-113 (SEQ ID NO:86)
DIQOMTQSPSSLSASVGDRVTITCRASQNIKTSLLWYQOKPGKAPKLLIYWASRLQSGVPE
RFSGSGSGTDFTLTISSLQPEDFATYYCQQTLDWPFTFGQGTKVEIKR

>DOM4-114 (SEQ ID NO:87)
DIOMTQSPSSLSASVGDRVTITCRASQPIWYKLNWYQQKPGKAPKLLIYAASMLQSGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQQQLIHPYTFGQGTKVEIKR

>DOM4-115 (SEQ ID NO:88)
DIOMTQSPSSLSASVGDRVTITCRASQODIDNNLWWYQQKPGKAPKLLIYSASLLQSGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCOQAWTSPKTFGQGTRVEIKR

>DOM4-116 (SEQ ID NO:89)
DIOMTQSPSSLSASVGDRVTITCRASQSISEYLYWYQQOKPGKAPKLLIYHASVLQRGVPS
RFSGSGSGTDFTILTISSLOPEDSATYYCQQOYAFPSPRTFGQGTKVEIKR

>DOM4-~117 (SEQ ID NO:S%0)
DIOMTQSPSSLSASVGDRVTITCRASQGIHISLOWYQOKPGKAPKLLIYQGSILQSGVPS
RFSGSGSCTDFTLTISSLQPEDFATYYCQQQYHFPFTFGQGTKVEIKR

>DOM4-118 {SEQ ID NO:91)
DIOMTQSPSSLSASVEGDRVTITCRASQPILRALAWYQOKPGKAPKLLIYLSSHLQSGVPS
RFSGSGSGTDFTLTISSLQPEDFATY YCOQRWVQPYTFGQGTTVEIKR o

>DOM4-119 (SEQ ID NO:92)
DIQMTQSPSSLSASVGDRVAITCRASQRIMKALNNYQQKPGKAPKLLIYQASLLOSGVPS
RFSGGGSGTDFTLTISSLQPEDLATYYCQQTDVWPFTFGQGTKVEIKR

>DOM4-120 (SEQ ID NO:93)
DIOMTQSPSSLSASVGDRVTITCRASQVIDRTLYWYQQKPGKAPKLLIYNVSFLQSGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCOQYESKPYTFGQGTKVEIKR

>DOM4-121 (SEQ ID NO:94)
DIQOMTQSPSSLSASVGDRVTITCRASQPINTFLYWYQOKPGKAPRLLIYKSSILQSGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCQOYNLYPFTFGQGTKVEIKR

>DOM4-122 (SEQ ID NO:95)
DIQOMTQSPSSLSASVGDRVTITCRASQNIDRELRWYQQXPGKAPMLLI YHASRLOSGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCQOYANWPLTFGQGTKVEIKR

>DOM4-122-1 (SEQ ID NO:96)

DIQMTQSPSSLSASYAGDRVTITCRASQSIGRELRWYQQKPGKAPMFLIYHASRLOSGVEPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQQYHSWPLTFGQGTKVEIKR
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>DOM4-122-2 (SEQ ID NO:97)
DIOMTQSPSSLSASVGDRVTITCRASQS IGRELRWYQOKPGKAPMFLIYHASRLQSGVRS
RFSGS5GSGTDFTLTISSLOPEDFATYYCOQYFHWPLTFGQGTKVEIKR

>DOM4~-122-3 (SEQ ID NO:98)
DIQMTQSPSSLSASVGDRVTITCRASQS IGRELRWYQQKPGKAPMFLIYHASRLORGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCOQYHSWPLTFGQGTKVEIKR

>DOM4-122-4 (SEQ ID NO:99)
DIQMTQSPSSLSASVGDRVTITCRASQNIGRELRWYQOKPGKAPMFLIYHASRLQSGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQQYNSWPLTFGQGTKVETKR

>DOM4-122-5 (SEQ ID NO:100)
DIOMTQSPSSLSASVGDRVTITCRASQHIGVELRWYQOKPGEAPMFLIYHASRLOSGVPS
RPSGESGESCTDFTLTISSLQPEDFATYYCQQYYGWPLTFGQGTKVEIXR

>DOM4-122-6 (SEQ ID NQ:lOl)
DIQMTQSPSSLSASVGDRVTITCRASQWIGRELRWYQQKPGKAPMFLIYHASRLOSGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQQYHGWPLTFGQGTKVEIKR

sDOM4-122-7 (SEQ ID NO: 102)
DIQMTQSPSSLSASVGDRVTITC‘RASQSITKELRWYQQKPGKAPMLDIYHASRLQRGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCQQOYHSWPLTFGQGTKVEIKR

>DOM4-122-8 (SEQ ID NO: 103)
DIQMTQSPSSLSASVGDRVAITCRASQGIGRELRWYQQKPGKAPMLLIHHASRLQSGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCQQYNRWPLTFGQGTKVEIKR

>DOM4-122-9 (SEQ ID NO:104)
DIQMTQSPSSLSASVGDRVTITCRASQNIGRELRWYQQKPGEAPMLLIYHASRLQSGVPS
RFSGSASCTDYTLTISSLQPEDFATY YCQQYFYWPLTFGQGTKVEIKR

>DOM4-122-10 (SEQ ID NO:105)
DIOMTQSPSSLSASVGDRVTITCRASQONITRELRWYQQKPGKAPMLLIYHASRLQSGVPS
RPSGSGSGTDPTLTISSLOPEDFATY YCQQYHGWPLTFGQGTKVEIKR

>DOM4~122-11 -(SEQ ID NO:108)
_DIQMTQSPSSLSASVGDRVTITCRASQAIGRELRWYQQKPGKAPMLLIHHASRLQSGVPS,
RFSGSGSGTDFTLTISSLQPEDFATYYCQQYNGWPLTFGQGTKVEIKR

>DOM4-~122-12 (SEQ ID NO:107)
DIOMTOSPSSLSASVGDRVTITCRASODIGRELRWYQQKPGKAPMFLIYHASRLOSGVES
RFSGSGSGTDFTLTISSLQPEDFATYYCQOYGFWPLTFGQGTKVEIKR

>DOM4-122-13 (SEQ ID NO:108)
DIQMTQSPSSLSASVGDRVI‘ITCRASQDITKELRWYQQKPGKAPMLLIHHASRLQSGVPS
RFSGSGSETDFTLTISSLOPEDFATYYCQQOYHSWPLTFGQGTKVEIKR

>DOM4-122-14 (SEQ ID NO:109) _
DIOMTQSPSSLSASVGDRVTITCRASQOSIGRELRWYQQOKPGKAPMFLIYHASRLOSGVPS
RFSGSCGSGTDFTLTISSLOPEDFATYYCQQYYLWPLTFGQGTKVEIKR

>DOM4-122-15 (SEQ ID NO:110)

DIOMTQSPSSLSASVGDRVTITCRASQRIGVELRWYQQKPGKAPMPLIYHASRLQSGVPS -
RFSGSGSGTDFTLTISSLQPEDFATYYCQQYFGWPLTFGQGTKVEIKR
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>DOM4-122-16 (SEQ ID NO:111)
DIQMTQSPSSLSASVGDRVTITCRASQWIDRELRWYQQKPGKAPMLLIYHASRLQSGVP$
RFSGSGSGTDFTLTISSLOPEDFATY YCQOYHGWPLTFGOGTKVEIKR

>DOM4-122~17 (SEQ ID NO:112)
DIQMTQSPSSLSASVGDRVTITCRASQSIFKELRWYQQKPEEAPMLLIHHASRLQSGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCOOYHGWPLTFGOGTKVEIKR

>DOM4-122-18 (SEQ ID NO:113)
DIQMTQSPSSLSASVGDRVTITCRASQEIGRELRWYQQKPGEAPMPLIYHASRLQSGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCQQYFTWPLTFGQGTKVETKR

>DOM4~122-19 (SEQ ID NO:114)
DIQMTQSPSSLSASVGDRVTITCRASQPIGIELRWYQQKPGKAPMPLIYHASRLQSGVPS
RFSGSGSGTDFILTIS SLQPEDFATYYCQQYHGWPLTFGQGTKVEIKQ

>DOM4-122-20 (SEQ ID NO:115)
DIQMTQSPSSLSASVGDRVTITCRASQSIGRELRWYQQKPGKAPMLLIYHASRLRSGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQQYNGWPLTFGQGTKVEIKR

>DOM4-122-21 (SEQ ID NO:116)
DIOMTQSPSSLEASVGDRVTITCRASQS IGRELRWYQQKPGKAPMFL I YHASRLOSGVRS
RFSGSGSGTDFTLTISSLQPEDFATYYCQQYYDWPLTFGQGTKVEIKR

>DOM4-122-22 (SEQ ID NO:117)
DIQMTQSPSSLSASVGDRVTITCRASQPIGRELRWYQQKPGKAPMFLIYHASRLQSGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQQYSGUPLTFGQGTKVEIKR

>DOM4-122~25 (SEQ ID NO:118)
DIQMTQSPSSLSASVGDRVTITCRASQWIGRELRWYQQKPGKAPMLLIYHASRLQRGVPS
RPSGSGESCTDFTLTISSLQPEDFATYYCQQOYHGRPLTFGQGTKVEIKR

I

>DOM4-122-26 (SEQ ID NO:119)
DIQMTQSPSSLSASVGDRVTITCRASQWIGRELRWYQQKPGKAPKLLIYHASRLQRGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQQYHGWPLTFGQGTKVEIKR

>DOM4-122-27 (SEQ ID NO:120)
DIQMTQSPSSLSASVGDRVTITCRASQWIGRBLRWYQQKPGEAPMFLIYHASRLQRGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQQYHGWPLTFCGQGTKVEIKR -

sDOM4-122-28 (SEQ ID NO:121)}
DIQMTQSPSSLSASVGDRVTITCRASQWIGRELRWYQQKPGKAPMPLIHHASRLQRGVPS
RFSGSGSGETDFTLTISSLQPEDFATYYCQOYHEWPLTFGQGTKVEIKR

>DOM4-122-29 (SEQ ID NO:122)
DIQMTQSPSSLSASVGDRVTITCRASQWIGRELRWYQQKPGEAPMFLIHHASRLQRGVPS'
RFSGSGSGTDFTLTISSLOPEDFATYYCQQYHGWPLTFGQGTKVEIKR

sDOM4-122-30 (SEQ ID NO:123)
DIOMTQSPSSLSASVGDRVTITCRASQWIGRELRWYQQKPGKAPKFLIYHASRLIKGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCQQYHGWPLTFGQGTKVEIKR

>DOM4 -122-31 (SEQ ID NO:124)

DIQMTQSPSSLSASVGDRVTITCRASQWIGRELRWYQQKPGKAPKFLIYHASRLQRGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQQYHGFPLTFGQGTKVEIKR
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>DOM4-122-32 (SEQ ID NO:125)
DIOMTQSPSSLSASVGDRVTITCRASQWIGRELRWYQQKPGKAPKFLIYHASRLYKGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCQQYHGWPLTFGQGTKVEIKR

>DOM4-122-33 (SEQ ID NO:126)
DIOMTQSPSSLSASVGDRVTITCRASQWIGRELRWYQOKPGKAPKFLI YHASRLOSGVPS
RPFSGSGSGTDFTLTISSLOPEDFATYYCQQYHGWPLTFGQGTKVELKR

>DOM4-122-34 (SEQ ID NO:127)
DIQMTQSPSSLSASVGDRVTITCRASQWIGRELRWYQQKPGKAPKLLIYHASRLQSGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCQQYHGWPLTFGOGTKVEIKR

>DOM4-122-35 (SEQ ID NO:128) '
DIQMTQSPSSLSASVGDRVTITCRASAWIGRELRNYQQOKPGKAPKFLIYHASRLIKGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCQOYHGWPLTFGOGTKVEIKR

>DOM4-122-36 (SEQ ID NO:123)
DIQMTQS?SSLSASVGDRVTITCRASGWIGRELRWYQQKPGKAPKFLIYHASRLYKGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQQYHGWPLTFGQGTKVEIKR

>DOM4-122-37 (SEQ ID NO:130) ,
DIOMIQSPSSLSASVGDRVTITCRASQWIGRELRWYQOKPGKAPKLLIHHASRLORGVPS
RFSGSGSGTDFTLTISSLOPEDFTTYYCQQYHGWPLTFGQGTKVEIKR

>DOM4-122-38 (SEQ ID NO:131)
DIQMTQSPSSLSASVGDRVTITCRASQWIGRELRWYQOKPGKAPKPLIYHASRLQRGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCQQYHGWPLTFGQGTKVEIER

>DOM4 -122-395 (SEQ ID NO:132)
IDIQMTQSPSSLSASVGDRVTITCRASQWIGRELRWYQQKPGKDPKPLIYHASRLQRGVPS
RFSGSGESGTGFTLTISSLOPEDFATYYCQOQYHGWPLTFGQGTKVEIKR ’

>DOM4-122-40 (SEQ ID NO:133)
DIQMTQSPSSLSASVGDRVTITCRASQWIGRELRWYQQKPGKDPKVLIFHASRLORGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQQYHGWPLTFGQGTKVEIKR

>DOM4—122-41.(SEQ‘ID NO:134)
DIQMTOSPSSLSASVGDRVTITCRASQWIGRELRWYQQOKPGKAPKQLI YHASRLORGVES
RFSGSGSGTDFTLTISSLOPEDFTTYYCQQOYHGWPLTFGQGTKVEIKR

>DOM4-122-42 (SEQ ID NO:135)
GIQMTQSPSSLSASVGDRVTITCRASOWIGRELRWYQQKPGKASKPLIYHASRLQRGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCQOYHGHPLTFGRGTKVEIKR

>DOM4-122-43 (SEQ ID NO: 136)
DIQMTQSPSSLSASVGDRVTITCRASQWIGRELRWYQQKPGKDPKLLIHHASRLQRGVPS
RFSGSGSCTDFTLTISSLOPEDFATYYCQOYHGRPLTFGQGTKVEIXR

>DOM4-122-44 (SEQ ID NO:137)
DIQMTQFPSSLSASVGDRVS ITCRASQWIGRELRWYQQKPGKDPKPLIYHASRLQRGVPS
RFSGSGSGTDFTLTISSLOPEDLATYYCQQYHGWPLTFGQGTKVEIKR

>DOM4-122-45 (SEQ ID NO:138)

DIOMTQSPSSLSASVGDRVTITCRASQWIGRELRWYQQKPGKAPKPLYYHASRLQRGVPS
RPSGSGSGTDFTLTISSLQPEDFATYYCQQYHGWPLTFGQGTKVEIKR
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>DOM4-~122-46 (SEQ ID N0:139)
DIQMTQSPSSLSASVGDRVIITCRASQWIGRELRWYQQKPGKAPKLLIFHASRLORGVES
RFSGSGSGTDFTLTISSLQPEDFATYYCQQYBGWPLTFGQGTKVEIKR

>DOM4 -122-47 (SEQ ID NO:140)
DIOMTQSPSSLSASVGDRVTITCRASQWIGRELRWYQQKPGKSPKPLIYHASRLQRGVPS
RFSGSESCTDFTLIISSLOPEDFATYYCQQYHGWPLTLGQGTKVEIKR

>DOM4-122-48 (SEQ ID NO:141)
DIOMTQSPPSLSASVGDRVTITCRASQWIGRELRWCQOKPGKAPKLLIFHASRLQRGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCQQYHGWPLTFGOGTKVEIKR

>DOM4-122-49 (SEQ ID NO:142)
DIQMTQSPSSLSASVGDRVTITCRASOWIGRELRWYQQKPGKAPKLLIHHASRLORGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCQQYHGWPLTFGQGTKVEIKR

>DOM4-122-50 (SEQ ID NO:143)
DIQMTQSPSSLSASVGDRVTITCRASQWIGRELRWYQQKPGKAPKLLIHHASRLQRGVPS
RFSGSGSGADFTLTISSLQPEDFATYYCQQYHGWPLTFGONTKVEIKR

>DOM4-122-51 (SEQ ID NO:144)
. DIOMTQSPSSLSASVGDRVTITCRASQOWIGRELRWYQQOKPGKAPKLLFPHHASRLORGVPS
RFEG5GSCTDFTLTISSLOPEDFATY YCQQYHGWPLTFGOGTKVEIKR

>DOM4-122-52 (SEBQ ID NO:1485)
DIOMTQOSPSSLSASVGDRVTITCRASQWIGRELRWYQQOKPGKAPKLLIFHASRLORGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCQQOYHGWPLTFGRGTKVEIKR

>DOM4-122-54 (SEQ ID NO:146) _
DIOMTQSPSSLSASVGDRVTITCRASOWIGRELRWYQOKPGKAPMPLT YHASRLQRGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCQQYHGWPLTPGOGTKVETKR

>DOM4-122-55 (SEQ ID NO:147)
DIQMTQSPSSLSASVGDRVTITCRASQWIGRELRWYQQKPGKAPKLLIFHASRLQRAVES
RFSGSGSGTDFTLTISSLQPEDFAAYYCQQYHGWPLTFGQGTKVETKR

>DOM4-122-56 (SEQ ID NO:148)
DIQMTQSPSSLSASVGDRVTITCRTSQWIGRELRWYQOKPGKAPKLLIHHASRLORGVES
RFSGSCGSGTDFTLTISSLOPEDFATYYCQQYHGWPLTFGQGTKVEIKR

>DOM4-122-57 (SEQ ID NO:149)
DIOMTQSPSSLSASVEDHVTITCRASQWIGRELRWDQOKPGKAPKLLIYHASRLORGVPS
RFSGSGSCTDFTLTISSLQPEDFATYYCQOYHGWPLTFGQGTKVEIKR

>DOM4~122-58 (SEQ ID NO:150)
DIQMTQOSPSSLSASVGDRVTITCRASQWIGRELRWYQQKPGKAPTPLIYHASRLQRGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCQOYHGWPLTFGQGTKVEIKR

>DOM4-122-59 (SEQ ID NO:151)
DIQMTQSPSSLSASVGDRV’I‘ITCRASQWIGRELRWYQQKPGI(APKQLIYHASRLQRGVPS
RFSGSGSGSDFTLTISSLOPEDFATYYCQQYHGWPLTFGQGTKAELIKR

>DOM4-122-60 (SEQ ID NO:152)

DIQMTQSPSSLSASVEDRVAITCRASOQWIGRELRWYQOKPGKAPKLLIFHASRLQRGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQQYHGWPLTFGOGTKVETKR
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>DOM4-122-61 (SEQ ID NO:153)
GIQMTQSPSSLSASVGDRVTITCRASQWIGRELRWYQQKPGKDPKPLIYHASRLQRGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCQQYHGWPLTFGOGTKVEIKR

>DOM4-122-62 (SEQ ID NO:154)
DIQMTQSPSSLSASVGDRVTITCRASQWIGRELRWYQQKPGKAPKVLIFHASRLQRGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQQYHGWPLTFGOGTKVEIKR

>DOM4-122-63 (SEQ ID NO:155)
DIQMTQSPSSLSASVGDRVTITCRASQWIGRELRWYQQOKPGKDPKPLIYHASRLQRGVES
RFSGSCGSGTDFTLTISSLOPEDFATYYCQQYHGWPLTSGQGTKVEIKR

>DOMa-122- 64 (SEQ ID NO: 156)
DIQMTQSPSSLSASVGDRVTITCRASQWIGRELRWYQQEPGEAPKPLIYHASRLQRGVPS
RFSGSGSGTDFTLTISSLOPDDSATYYCQQYHGWPLTFGQGTRVELIKR

>DOM4-122-65 (SBQ ID NO:157)
DIQMTQSPSSLSASVGDRVTITCRASQWIGRELRWYQQEPCKAPKLLIHHASRLORGVES
RFSGSGSGTDFTLTISSLOPEDFATYYCOQYHGWPLTFGQGTKVEIKR

SDOM4-122-66 (SEQ ID NO:158)
DIOMTQSPSSLSASVGDRVTITCRASQWIGRELRWYQQOKPGKAPKLLIFHASRLORGVPS
RFSGSGSGTDFTLTISSLOPEDYATYYCQOYHGWPLTFGQGTKVEIKR

>DOM4-122-67 (SEQ ID NO:159)
DIQMTQSPSSLSASVGDRVTITCRASQWIGRELRWYQQOKPGKAPNPLIYHASRLQRGVPS
RPSGSGSGTDFTLTISSLOPEDFATYYCQQYHGWPLTFGQGTKVEIKR

>DOM4-122-68 (SEQ ID NO:160)
DIQMTQSPSSLSASVGDRVTITCRASQWIGRELRWYQQKPGKAPKQLIYHASRLQRGVPS
RFSGSGSGTDPTLTISSLQPEDFATYYGQQYHGWPLTSGQGTKVEIKR

SsDOM4 -122-69 (SEQ ID NO:161)
DIOMTQSPSSLSASVGDRVTITCRASQWIDRELRWYQQKPGKAPKQLIYHASRLQRGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCQOYHGHPLTFGOGTKVRIKR

>DOM4-122-70 (SEQ ID NO:162)
DIQMTQSPSSLSASVEDRVTITCRASQWIGRELRWYQQKPGKAPKPLIYHASRLORGVPS
RFSGSRSGTDFTLT LSSLQPEDFATYYCQQYHGWPLTFGQGTKVEIKR

>DOM4-122~71 (SEQ ID NO:163)
DIQMTQSPSSLSASVGDRVTITCRASQWVGRELRWYQQIPGKAPKQLIYHASRLQRGVPS
RFSGSGSGTDFTLTIGSLOPEDFATYYCQOQYRGWPLTFGQGTKVEIKR

>DOM4-122-72 (SEQ ID NO:164)
DIQMTQSPSSLSASVGDHVTITCRASQWIGRELRWDOOKPGKAPKFLIYHASRLORGVPS
RFS@SGSGTDFTLTISSLQPEDFATY YCQOYHGWPLTFGQGTKVEIKR

>DOM4—122-73'(SEQ ID NO:165)
DIQMTQSPSSLSASVGDRVT ITCRASQWIGRELRWYQQKPGKAPKGLIYHASRLORGVPS
RPSGSGSGTDPTLTISSLOPEDFATY YCQQYHGWPLTFGQGTKVEIKR

>DOM4-123 (SEQ ID NO:166)

DIHMTQSPSSLSASVGDRVTITCRASQHIGRSLQWYQQKPGKAPKLLIYYTSILQSGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCQOQGEFPFTFGQGTKVEIKR
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>DOM4-124 (SEQ ID NO:167)
DIQMTQSPSSLSASVGDRVTITCRASQHIKNFLYWYQQKPGKAPKLLIYHASTLQSGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQQYMDEPRTFGQGTKVEIKR

>DOM4-125 - {8BQ ID NO:168)
DIQMTQSPSSLSASVGDRVTITCRASQVISVALNWYQOKPGKAPKLLIYQGSILQSGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCQOSWOWPFTFGRQGTKVEIKR

>DOM4-126 (SEQ ID NO:169)
DIQMTQSPSSLSASVGDRVTITCRASQAIGNMLYWYQQKPGKAPKLLIYNASYLQSGVPS
RFSGSGSGTDFTLTISSLQPEDYATYYCQOREMI PHTFGQGTKVGIKR

>DOM4-127 (SEQ ID NO:170)
DIQMTQSPSSLSASVGDRVTITCRASQDIGEELLWYQQKPGKAPKLLIYSASSLRSGVPS
RFSCGSGSGTDFTLTISSLQPEDFATYYCGQYVTSPNTFGQGTKVEIKR

sDOM4-128 (SEQ ID NO:171)
DIQMTQSPSSLSASVEDRVTIITCRASQGIQTFLYWYQOKPGKAPKLLIYSSSILQRGVES
RFSGSGSGTDFTLTISSLOPEDFATYYCQQYGNYPFTFGQGTKVEIKR

>DOM4-129  (SEQ ID NO:172)
DIQMTQSPSSLSASVGDRVTITCRASQNIDRELRWYQQKPGKAPMLLIYHASRLQSGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQQYHDFPLTFGQGTKVEIKR

>DOM4-129-1 (SEQ ID NO:173)
DIQMTOSPSSLSASVGDRVTITCRASONIDRELRWYQQKPGKAPMFL I YHASRLQRGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCOQYHDFPLTFGOGTKVEIKR

>DOM4-129-2 (SEQ ID NO:174)
DIQMTQSPSSLSASVGDRVTITCRASQNIDRELRWYQQKPGKAPMFLIYHASRLQHGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCQQYHDFPLTPGQGTKVEIKR

>DOM4-129-3 (SEQ ID NO:175)
DIQMTQSPSSLSASVGDRVTITCRASQNIDRELRWYQQKPGKAPVFLIYHASRLQSGVPS
RFEGSGSGTDFTLTISSLOPEDFATYYCQQYHDFPLTFGQGTKVEIKR

>DOM4~-129-4 (SEQ ID NO:176)
DIQLTQSPSSLSASVGDRVTITCRASQNIDRELRWYQQKPGKAPMFLIYHASRLQSGVPS
RFSGSGSGTDFTLTIRSLQPEDFATYYCQQYHDFPLTSGQGTRKVEIKR

>DOM4-129-5 (SEQ ID NO:177)
DIQMTQSESSLSASVGDRVEL TCRASONIDRELRWYQQKPGKAPMFLI YHASRLQSGVPS
RFSGSGSGTDFTLTISSLOPEDYATYYCQOYHDFPLTFGOGTKVEIKR

>DOM4-129~ 6 (SEQ ID NO:178)
DIQMTQSPSSLSASVGDRVTITCRASQNIDRELRWYQQKPGKAPMFLIYHASRLQSGVPS
RFSGSGSETDFTLTISSLOPEDFATYYCQQYHDFPLTFGQGTKVEIKR

>DOM4-129-7 (SEQ ID NO:179)
DIQMTQSPSSLSASVGDRVTITCRASQNIDRELRWYQQKPGKAPMPLIYHASRLQRGVPS
RFSGRGSGTDFSLTISSLOPEDFATYYCQQYHDFPLTFGQATKVEIKR

>DOM4-129~8 (SEQ ID NO:180)

DIQMTQSPSSLSASVGDRVTITCRASQNIGRELRWYQQKPGKAPMFLIYHASRLQRGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCQQYHDFPLTFGQGTKVEIKR
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>DOM4-129-3 (SEQ ID NO:181)
DIOMTQSPSSLSASVGDRVTITCRASONIDRELRWYQQKPGKAPRFLIYHASRLQSGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQQYHDFPLTIGQGTKVEIKR

>DOM4-129~10 (SEQ ID NO:182)
DIQMTQSPSSLSASVGDRVTITCRASQNIGRELRWYQQKPGKAPMFLIYHASRLQSGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQQYHDFPLTFGQGTKVEIKR

>DOM4-129-11 (SEQ ID NO:183)
DIQMTQSPSSLSASVGDRVTITCRASQNIDRELRWYQQKPGKDPMFLIYHASRLQRGVPS
RFSGSGSGTYFTLTISSLQPEDFATYYCOQYHADFPLTFGQGTKVEIKR

>DOM4~129-12 {(SEQ ID NO:184)
DIQOMTQSPSSLSASVGDRVTITCRASQNIDRELRWYQQKPGKAPMFLIYHASRLLSGVPS
RFSGSGFGTDFTLTISSLQPEDFATYYCQQYHDFPLTFGQGTKVEIKR ’

© »DOM4-129-13 (SEQ ID NO:185)
‘DIQMTQSPSSLSASVGDRVTITCRASQSIGRELRWYQQKPGKAPMFLIYHASRLQRGVPS
RFSGSGSGTDFILTISSLOPEDFATYYCQQYHDFPLTFGOGTKVEIKR

>DOM4-129-14 (SEQ ID NO:186)
DIQMTQSPSSLSASVGDRVTITCRASQNIDRELRWYQQKPGKAPMPLIYHASRLQSGVPS
REFSGSGSGIDFTLTISSLOPEDFATY YCQQYHDFPLTFGOGTKVEIKR

>DOM4~129-15 (SEQ ID NO:187)
DIQMTQSPSSLSASVGDRVTITCRASQNIDRELRWYQQKPGEAPMFLIYHASRLQSGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQQYHDFPLTFGQGTKVEIKR

~DOM4-129-16 (SEQ ID NO 188)
DIQMTQSPSSLSASVGDRYVTITCRASONIDRELRWYQOKPGKAPMFLIYHASRLORGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQQYEDPPLTFGQCTKVENKR

>DOM4-129-17 (SEQ ID NO:189)
EIKMTQSPSSLSASVGDRVTITCRASKNIDRELRWYQQKPGKAPMFLIYHASRLLKGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQOYHDFPLTFGOGTKVEIKR

>DOM4-129-18 (SEQ ID NO:190)
PIVMTQSPSSLSASVGDRVTITCRASSSIDRELRWYQOKPGKAPMFLT YHRSRLMKGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQQYHDFPLTFGQGTKVEIKR

>DOM4-~129-19 (SEQ ID NO: 191)
DIQMTQSPSSLSASVGDRVTITCRASNNIDRELRWYQQKPGKAPMFLIYHASRLMKGVPS
RFSGSGSCTDFTLTISSLQPEDFATYYCQOYHDFPLTFGQGTKVEIKR

>DOM4-129-20 (SEQ ID NO:192)
DIQMTQSPSSLSASVGDRVTITCRASQNIDRELRWYQOKPGKAPMFLIYHASRLLRGVPS
RFSGSGSGTNFTLTISSLQPEDFATYYCQQYHDFPLTFGQGTKVEIKR
>DOM4-129-21 (SEQ ID NO:193)
DIQMTQSPSSLSASVGDRVTITCRASQNIDRELRWYQQKPGKAPMFLIYHASRLRRGVPS
RFSGSCGSGTDFTLTISSLOPEDFATYYCQQYHDFPLTFGQGTKVEIKR

>DOM4-129-22 (SEQ ID NO:194)

DIOMTQSPSSLSASVGDRVTITCRASQNIDRELRWYQQKPGKAPMFLIYHASRLORGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQQYHDFPLTIGQGTKVEIKR
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>DOM4-129-23 (SEQ ID NO:195)
DIQMTQSPSSLSASVGDRVTITCRASONIDRELRWYQQKPGKDPMFLIYHASRLQRGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQOYHDFPLTFGQGTKVEIKR

>DOM4-125-24 (SEQ ID NO:196)
NIDMTQSPSSLSASVGDRVTITCRASONIDRELRWYQQKPGKAPMFLIYHASRLYRGVDS
RFSGSGSGTDFTLTISSLOPEDFATYYCQQYHDFPLTFGQGTKVEIKR

>DOM4-129-25 (SEQ ID NO:197)
HISMTQSPSSLSASVGDRVTITCRASSNIDRELRWYQOKPGKAPMFLI YHASRLIKGVPS
RFSGSGSGTOFILTISSLOPEDFATYYCQQYHDFPLTFGQGTKVEIKR

>DOM4-129~-26 (SEQ ID NO:198)
EIRMTQSPSSLSASVGDRVTITCRASNNIDRELRWYQQKPGKAPMFLTYHASRLYKGVDS
RFSGGGSGTDFTLTISSLOPEDFATYYCQQYHDFPLTFGOGTKVEIKR

>DOM4-129~27 (SEQ ID NO:199)
RIVMTQSPSSLSASVGDRVIITCRASNNIDRELRWYQOKPGKAPMFLIYHASRLIKGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCQQYHDFPLTFGOGTKVEIKR

>DOM4-129-28 (SEQ ID NO:200) .
PIRMTQSPSSLSASVGDRVTITCRASANIDRELRWYQOKPGKAPMFLIYHASRLIKGVPS
RFSGSGSGTIDFTLTISSLOPEDFATYYCQQYHDFPLTFGQGTKVEIKR

>DOM4-129-29 (SEQ ID NQ:201) . -
TISMTQSPSSLSASVGDRVTITCRASSNIDRELRWYQQKPGKAPMFLIYHASRLYRGAPS
. RFSGSGSGTDFTLTISSLOPEDFATYYCQOQYHDFPLTFGQGTKVEIKR

>DOM4-12%-31 (SEQ ID NO:202)
RILMTQSPSSLSASVGDRVTITCRASLNIDRELRWFQQOKPGKAPMFLIYHASRLHKGVPS
RPSGSGSGTDFTLTISSLOPEDFATYYCQQYHDFPLTFGOGTKVEIKR

>DOM4-123~32 (SEQ ID NO:203) ) )
GIVMTQSPSSLSASVGDRVTITCRASINIDRELRWYQQOKPGKAPMFLIYHASRLHEKGAPS
RFSCSCSCTDFTILTISSLOPEDFATYYCQQYHDFPLTFGQGTKVEIKR

>DOM4-129-33" (SEQ ID NO:204)
SIVMTQSPSSLSASVGDRVTITCRASQNIDRELRWYQQKPGKAPMFLIYHASRLHKGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQQYHDFPLTFGQGTKVEIKR

>DOM4-129-34 (SEQ ID NO:205)
DILMTQSPSSLSASVGDRVTITCRASTNIDRELRWYQQKPGKAPMFLIYRASRLYKGVES
RFSGSGSGTDFTLTISSLQPEDFATYYCQQYHDFPLTLGQGTKVEIKR

>DOM4-129-35 (SEQ ID NO:206)
QINMTQSPSSLSASVGDRVTITCRASSNIDRELRWYQQKPGKAPMFLIYHASRLIKGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQQYHDFPLTFGQGTKVEIKR

>DOM4-129-37 (SEQ ID NO:207)
TIQMTQSPSSLSASVGDRVTITCRASENIDRELRWYQQKPGKAPMFLT YHASRLIKGVDS
RPSGSGSGTDFTLTISSLOPEDFATYYCOOYHDFPLTFGOGTKVEIKR

»>DOM4-129~38 (SEQ ID NO:208)

QILMTQSPSSLSASVGDRVTITCRASSNIDRELRWYQQOKPGKAPMFLIYHASRLMKGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCQOYHDFPLTFGQGTKVEIKR
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>DOM4-129-39 (SEQ ID NO:209)
QIVMTQSPSSLSASVAGDRVTITCRASGNIDRELRWYQQKPGKAPMFLIYHASRLYKGVPS
‘RFSGSGSGTDFTLTISSLOPEDFATYYCQQYHDFPLTFGQGTKVEIKR

>DOM4-129-40 (SEQ ID NO:210)
DILMTQSPSSLSASVGDRVTITCRASSNIDRELRWYQQKPGKAPMFLIYHASRLMKGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCQQYHDFPLTFGOGTKVEIKR

>DOM4 -129-41 (SEQ ID NO:211)
GIEMTQSPSSLSASVGDRVTITCRASNNIDRELRWYQQKPGKAPMFLIYHASRLHRGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQQYHDFPLTFGQGTKVEIKR

>DOM4-129-42 (SEQ ID NO:212)
GIVMTQSPSSLSASVGDRVTITCRASNNIDRELRWYQQKPGKAPMFLIYHASRLYKGVPS
RFSGSASGTDFTLTISSLQPEDFATYYCQQYHDFPLTFGQGTKVEIKR

>DOM4 - 129 43 (SEQ ID NO:213)
PIKMTQSPSSLSASVGDRVTITCRASRNIDRELRWYQQKPGKAPMFLIYHASRLMHGVPS
RFSGSGSGTDFILTISSLQPEDFATYYCOOYHDFPLTFGQGTKVEIKR

>DOM4~-129-44 (SEQ ID NO:214)
NWIVMTQSPSSLSASVGDRVT ITCRASQNIDRELRWYQOKPGKAPMFLIYHASRLYKGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCQQYHDFPLTFGQGTKVEIKR

sDOM4-130 (SEQ ID NO:215)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLNWYQQKPGKAPKLLIYGTSNLQSGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQPSFLYPY’I‘FGQGTKVEIRR

>DOM4~130-1" (SEQ ID NO:216})
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLNWYQQKPGKAPKLLIYGTSNLQSGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQPSFYFPYTFGQGTKVEIRR

sDOM4-130~2 (SEQ ID NO:217)
DIOMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQKPGKAPKLLIYGTENLQSGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQPSFFFPYTFGOGTKVEIRR

~DOMd-130-3 (SEQ ID NO:218)
DIOMTOSPSSLSASVEDRVTITCRASQDIYLNLDWYQQKPGKAPKLL I YGTSNLQSGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCOPSFYFPYTFGOGTRVEIRR

>DOM4-130-4 (SEQ ID NO:2189)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQKPGKAPKLLIYGTSNLQSGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQPSFFHPYTFGQGTKVEIRR

->DOM4-130-5 (SEQ ID NO:220)
DIOMTQSPSSLSASVGDRVTITCRASQDIFLNLEWYQQKPGKAPKLLIYGTSNLQSGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQPSFYFPYTFGQGTKVEIRR

sDOM4-130-6 (SEQ ID NO:221)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQOKPGKAPKLLIYGTSNLQSGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQPSFLFPYTFGQGTKVEIRR

>DOM4-130-7 (SEQ ID NC:222)

DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQKPGEAPKLLIYGTSNLQSGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQPSFLYPYTFGQGTKVEIRR
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>DOM4~-130-8 {(SEQ ID NO:223)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQKPGKAPKLLIYGTSNLQSGVPS
RFSGSGSGTDFTLTIGSLQPEDFATYYCQPSFLYPYTFGQGTKVEIRR

>DOM4-130-9 (SEQ ID NO:224)
DIQOMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQKPGKAPRLLIYGTSNLQSGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQPSFLYPYTFGQGTKVEIRR

>DOM4-130-10 (SEQ ID NO:225)
DIOMTQSPPSLSASVGDRVTITCRASODI YLNLNWYQQKPGKAPKLLIYGTSNLQSGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCQPSFYLPYTFGQGTKVEIRR

>DOM4-130-11 (SEQ ID NO:226)
DIQVTQSPSSLSASVGDRVTITCRASQDIYLNLNWYQQKPGKAPKLLIYGTSNLQSGVPS
RFSGSCGSGTDPTLTISSLOPEDFATYYCQPSFYFPYTFGQGTKVEIRR

>DOM4-130-12 (SEQ ID NO:227) _ :
DIQMTQSPSSLSASVEDRVTITCRASQDIYLNLNWYQQOKPGRAPKLLIYGTSDLOSGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCQPSFWMPYTFGQGTKVEIRR

>DOM4-130-13 (SEQ ID NO:228)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLNWYQQKPGKAPKLLIYGTSNLQSGVPS
RFGGSGSGTDFTLTISSLQPEDFATYYCQPSFYHPYTFGQGTKVEIRR

>DOM4-130-14 (SEQ ID NO:229)
DIOMTQSPSSLSASVGDRVTITCRASQDI YLNLDWYQQKPGKAPKLLIYGTSNLQSGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCQPSFYYPYTFGQGTKVEIRR

>DOM4-130-15 (SEQ ID NO:230)
DIQMTQSPSSLSASVGDRVTITCRASODIWLNLDWYQQKPGEAPKLLIYGTSNLQSGVPS
RPSGSGSGTDFTLTISSLQPEDFATYYCQPSFYFPYTFGQGTKVEIRR

>DOM4-130-16 (SEQ ID NO:231)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQKPGEAPKLLIYGTSNLQSGVPS
RFSGSGSCTDFTILTISSLOQPEDLATYYCQPSFYFPYTFGQGTKVEIRR

>DOM4-130-17 (SEQ ID NO:232)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLNWYQQKPGKAPKLLIYGTSNLQSGVPS
RFSGSGYGTDFTLTISSLQPEDFATYYCQPSFLYPYTFGQGTKVEIRR

>DOM4-130-18 (SEQ ID NO:2333) A
DIQMTQSPSSLSASVGDRVTITCLASQDIYLNLNWYQQKPGKAPKLLXYGTSNLQSGVPS
RPSGSGYGTDFTLTISSLOQPEDFATYYCOPSFLYPYTFGQGTKVEIRR

>DOM4-130-19 (SEQ ID NO:234)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLNWYQQKPGKAPKLLIYGTSDLQSGVPS'
RFSGSGSGTDFTLTISSLQPEDFATYYCQPSFLYPYTFGQGTKVEIRR

>DOM4-130-20 (SEQ ID NO:235)
DIQMTQSPSSLSASVGDRVTITCRASQDIWLNLDWYQQOKPGKAPKLLIYGTSDLQSGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQPSFMFPYTFGQGTKVEIRR

>DOM4-130-21 (SEQ ID NO:236)

DIQMTQSPSSLSASVGDRVTITCRASQODIYLNLNWYQQOKPGKAPKLLIYGTSNLQSGVPS
RFSGSGYQTDFTLTISSLQPEDFATYYCQPSFLYPYTFGQGTKVENRR
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>DOM4-130-22 (SEQ ID NC:237)
DIQMTQSPSSLSASVGDRVIITCRASQDIYLNLNWYQQKPGKAPKLLIYGTSNLQSGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQPSFVFPYTFGQGTKVEIRR

>DOM4-130-23 (SEQ ID NO:238)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQKPGEAPKLLIYGTSNLQSGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCQPSFLFPYTFGQGTKVEIRR

>DOM4-130~-24 (SEQ ID NO:239)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLNWYQQKPGKAPKLLIYGTSNLQSGVPS
RFSGSGYGTNFTLTISSLQPEDFATYYCQPSFLYPYTFGQGTKVEIRR

>DOM4-130-25 (SEQ ID NO:240)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLNWYQQKPEKAPKLLIYGTSNDQSGVPS
RFSGSCGSCTDPTLTISSLOPEDFATYYCQPSPLYPYTFGQGTKVEIRR

>DOM4-130-26 (SEQ ID NO:241)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLNWYQQKPGTAPKLLIYGTSNLQSGVPS
RFSGSGSCTDFTLTISSLOPEDFATYYCQPSFLYPYTFGQGTKVEIRR

SDOM4-130-27 (SEQ ID NO:242)
DIQMTQSPSSLFASVGDRVTITCRASQDI YLNLNWYQOKPGKAPRLLIHGTSNLOSGVPS
RFSGSGSCTDFTLTISSLQPEDFATYYCQPSFLYPYTFGQGTKVEIRR

>DOM4-130-28 (SEQ ID NO:243)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLNWYQQKPGKAPKLLIYGTSNLQSGVPS
RFSGSGSGADFTLTISSLQPEDFATYYCQPSFLYPYTFGQGTKVEIRR

>DOM4-130-31 (SEQ ID NO:244)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQKPGKAPKLLIYGSSYLQSGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQPSFYFPYTFGQGTKVEIRR

>DOM4-130-32 (SEQ ID NO: 245)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQKPGKAPKLLIRGVSELQSGVPS
RFSCGSGSGTEFTLTISSLOPEDFATYYCQPSFYFPYTFGQGTKVEIRR

SDOM&-130-33 (SEQ ID NO:246)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQKPGKAPKLLISTASELQSGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCQPSFYFPYTFGQGTKVEIRR

>DOM4-130-34 (SEQ ID NO:247)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQKPGKAPKLLIGLTSDLQSGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQPSPYFPYTFGQGTKVEIRR

>DOM4-130-35 (SEQ ID NO:248)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQOKPGKAPKLLIYGTSNLQSGYPS
RFSGSGYGTDFTLTISSLOPEDFATYYCQPSFYFPYTFGQGTKLEIRR

>DOM4-130~36 (SEQ ID NO:249)
DIQMTQAPSSLSASVGDRVTITCRASQDI YLNLDWYQQTPGNAPKLLIYGTSNLQSGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCOPSFYFPYTFGQGTKVEIRR

sDOM4-130-37 (SEQ ID NO:250)

DIQMTQSPSSLSASVGDRVTITCRASQVIYLNLDWYQQKPGKAPRLLIYGTSNLQSGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQPSFYFPYTFAQGTKVEIRR
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>DOM4-130-38 (SEQ ID NO:251)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQKPGKAPKLLIRTSSDLQSGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQPSFYFPYTFGQGTKVEIRR

»>DOM4-130-39 (SEQ ID NO:252)
DIQMTQSPSSLSASVGDRVTITCRASODIYLNLDWYQQKPGKAPKLLITVGSBLOSGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCQPSFYFPYTFGQGTKVEIRR

sDOM4-130-40 (SEQ ID NO:253)
DIQMTQSPSSLSASVEDRVTITCRASQDI YINLDWYQQKPGKAPKLLIALVSELQSGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCOPSFYFPYTFGQGTKVEIRR

>DOM4-130-41(SEQ ID NO:254)
DIQMTQSPSSLSASVGDRVTITCRASODIYLNLDWYQQKPGKAPKLLIHHCSELQSGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQPSFYFPYTFGQGTKVEBIRR

>DOM4-130-42 (SEQ ID NO:255)
DIQOMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQOKPGKASKLLISSSSDLQSGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCQPSFYFPYTFGQGTKVEIRR

>DOM4-130-43 (SEQ 1D NO:256)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQKPGKAPKLLISLVSDLQSGVES
RFSGSGSGTDFTLTISSLQPEDFATYYCQPSFYFPYTFGQGTKVEIRR

>DOM4-130~44 (SEQ ID NO:257)
DIQMTQSPPSLSASVGDRVTITCRASQDIYLNLDWYQQKPGKAPKLLISLSSDLQSGVPS
RFSGESGSGTDFTLTISSLOPEDFATYYCQPSFYFPYAFGQGTKVEIRR

>DOM4-130~45 (SEQ ID NO:258)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQKPGKAPKLLILYSSELQSGVPS
RPSGSGSGTDFTLTISSLQPEDFATYYCQPSFYFPYTFGQGTRKVEIRR

>DOM4-130~46 (SEQ ID NO:259) _
DIOMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQKPGKAPKLLINFGSELQSGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCQPSFYFPYTFGQGTKVEIRR

>DOM4-130-47 (SEQ ID NO:260)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQKPGKAPKLLISWSSFLQSGVPS
RFSGSGSATDFTLTISSLOPEDFATYYCQPSFYFPYTFGQGTKVEIRR

>DOM4-130-48 (SBQ ID NO:261)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQKPGEAPKLLIYGTSDLQSGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQPSFYFPYTFGQGTKVEIRR

>DOM4-130-49 (SEQ ID NQ:262)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQKPGKAPKLLIYGTSDLQSGVPS
RFSGSGYGTDFTLTISSLOPEDFATYYCQPSFYFPYTFGQGTKVEIRR

>DOM4-130-50 (SEQ ID NO:263)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQKPGEAPKLLINFGSELQSGVPS
RFSESGSGTDFTLTISSLQPEDFATYYCQPSFYFPYTFGQGTKVEIRR

>DOM4-130-51 (SEQ ID NO:264)

. DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDRYQOKPGKAPKLLINFGSELQSGVPS

RFPSGSGYGTDFTLTISSLQPEDFATYYCQPSFYFPYTFGQGTKVEIRR
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>DOM4-130-52 (SEQ ID NO:265)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQKPGKAPKLLIYFGSELQSGVPS
RFSGSGSATDFTLTISSLOPEDFATYYCQPSFYFPYTFGQGTKVEIRR

>DOM4-130-53 (SEQ ID NO:266)
DIOMTQSPSSLSASVEDRVTITCRASQDIYLNLDWYQQKPGKAPKLLINFGSELQSGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQPSFYFPYTFGQGTKVEIKR

>DOM4-130-54 (SEQ ID NO:267)
DIOMTQSPSSLSASVGDRVTITCRASQDI YINLDWYQQKPGKAPKLLINFGSELQSGVPS
RFEGSGYGTDFTLTISSLQPEDFATYYCQPSFYFPYTFGQGTKVEIKR

>DOM4-130-55 (SEQ ID NO:268)
DIOMTQSPSSLSASVGDRVTITCRASQLIYLNLDWYQQKPGKAPKLLINFGSELQSGVPS
RESGSCYGTDFTLTISSLOPEDFATYYCQPSFYFPYTFGQETKVEIKR

>DOM4-130-56 (SEQ ID NO:269)
DIQMTQSPSSLSASVGDRVTITCRASQRIYLNLDWYQQKPGKAPKLLINFGSELQSGVPS
RFSGSGYGTDFTLTISSLQPEDFATYYCQPSFYFPYTFGQGTKVEIKR

>DOM4~-130-57 (SEQ ID N0:270)
DIQMTQSPSSLSASVGDRVTITCRASQAIYLNLDWYQQKPGKAPKLLINFGSELQSGVPS
RFSGSGYGTDFTLTISSLQPEDFATYYCQPSFYFPYTFGQGTKVEIKR

>DOM4-130-58 (SEQ ID NO:271)
DIQMTQSPSSLSASVGDRVTITCRASQOTYLNLDWYQQKPGKAPKLLINFGSELQSGVPS
RFSGSGYGTDFTLTISSLOPEDFATYYCQPSFYFPYTFGQGTKVEIRR

>DOM4-130-59 (SEQ ID NO: 272)
DIQMTQSPSSLSASVGDRVTITCRASQTIYLNLDWYQQKPGKAPKLLINFGSELQSGVPS
" RFSGSGYCGTDFTLTISSLQPEDFATYYCQPSFYFPYTFGQGTKVEIKR

>DOM4-130-60 (SEQ ID NO:273) »
DIOMTQSPSSLSASVGDRYVTITCRASOSIYLNLDWYQQRPGKAPTLLINFGSELQSGVPS
RFSGSGYGTDFTLTISSLQPEDFATYYCQPSFYFPYTFGQGTKVEIKR

>DOM4-130-61 (SEQ ID NO:274)
DIQMTQSPSSLSASVEDRVTITCRASQDIYINLDWYQOKPGKAPKLLINFGSELQSGVPS
RFSGSGYGTDFTLTISSLQPEDFATYYCQPAFYFPYTFGQGTKVEIKR

>DOM4-130-62 (SEQ ID NO:275) ‘ _
DIOMTOSPSSLSASVGDRVTITCRASQDIYLNLDWYQQKPGKAPKLLINFGSELQSGVPS
RFSGSGYGTDFTLTISSLQPEDFATYYCOPGPYFPYTFGQGTKVEIKR

>DOM4-130-63 (SEQ ID NO:276)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQOKPGKAPKLLINFGSELQSGVPS
RFSGSGYCGTDFTLTISSLOPEDFATYYCQPSYYFPYTFGQGTKVEIKR

>DOM4~-130-64 (SEQ ID NO:277)
DIOMTQSPSSLSASVGDRVTITCRASQODIVLNLDWYQQKPGKAPKLLINFGSELQSGVPS
RFSGSGYGTDFTLTISSLQPEDFATYYCQPSGYFPYTFGQGTKVETIKR

>DOM4-130-65 (SEQ ID NO:278)

DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQKPGKAPKLL INFGSELQSGVPS
RFSGSGYGTDFTLTISSLQPEDFATYYCQPSFAFPYTFGQGTKVEIKR
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>DOM4-130-66 (SEQ ID NO:279)
DIQMTQSPSSLSASVGDRVTITCRASQDI YLNLDWYQQKPGKAPKLLINFGSELQSGVPS
RFSGSGYGTDFTLTISSLOQPEDFATYYCQPSFLFPYTFGQGTKVEIKR

>DOM4-130-67 (SEQ ID NO:280)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQKPGKAPKLLINFESELQSGVPS
RFSGSGYGTDFTILTISSLOQPEDFATYYCQPSFYHPYTFGQGTKVEIKR

>DOM4-130-68 (SEQ ID NO:281)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQKPGKAPKLLINFGSELQSGVPS
RFSGSGYGTDFTLTISSLQPEDFATYYCOPSFYWPYTFGQGTKVETIKR

>DOM4-130~-69 (SEQ ID NO:282)
DIQMTQSPSSLSASVGDRVTITCRASODIYLELDWYQQKPGKAPKLL INFGSELQSGVERS
RFSGSGYGTDFTILTISSLQPEDFATYYCQPSFYFPPTFGQGTKVEIKR

>DOM4-130-70 (SEQ ID NO:283)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQOKPGKAPKLL INFGSELQSGVPS
RFSGSGWGTDFILTISSLQPEDFATYYCQPSFYFPYTFGQGTKVEIKR

>DOM4-130-71 (SEQ ID NO:284)
DIOMTQSPSSLSASVGDRVTITCRASQDIFLNLDWYQQKPGKAPKLL INFGSELQSGVES
RFSGSGYGTDFTLTISSLOQPEDFATYYCQPSFYFPYTFGQGTKVEIKR

>DOM4-130-72 (SEQ ID NO:285) )
DIQMTQSPSSLSASVGDRVTITCRASODIYLNLMWYQQKPGKAPKLLINFPGSELQSGVPS
RFSGSGYGTDPTLTISSLOPEDFATYYCQPSFYFPYTFGQGTKVEIKR

>DOM4-130-73 (SEQ ID NO:286)
DIQMTQSPSSLSASVGDRVTITCRASQODIYLNLLWYQQRKPGKAPRLLINFGSELQSGVPS
RFSGSGYGTDFILTISSLOPEDFATYYCQPSFYFPYTFGQGTKVEIKR

>DOM4-130-74 (SEQ ID NO:287)
DIQMTQSPSSLSASAGDRVTITCRASQDIYLNLMWYQQKPGKAPKLLINFGSELQSGVPS
RFSGSGYGTDFTLTISSLOPEDFATYYCQPSFYFPYTFPGQGTKVEIKR

>DOM4-130-75 (SEQ ID NO:288)
DIQMTQSPSSLSASVGDRVTITCRASODIYLNLAWYQQKPGKAPKLL INFGSELQSGVPS
RFSGSGYGTDFTLTISSLQPEDFATYYCQOPSFYFPYTFGOGTKVEIKR

>DOM4-130-76 (SEQ ID NO:289)
DIQMTQSPSSLSASVGDRVTITCRASQDIYINLLWYQQKPGKAPKLLINFGSELQSGVES
RFSGSGYGTDFTLTISSLQPEDFATYYCQPSFYFPYTFGQGTKVEIKR

>DOM4-130-77 (SEQ ID NO:290)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLTWYQQKPGKAPKLLINFGSELQSGVPS
RFSGSGYGTDFTLTISSLOPDDFATYYCQPSFYFPYTFGQGTKVEIKR

>DOM4-130-78 (SEQ ID NO:291)
DIQMTQSPSSLSASVGDRVIITCRASQDIYLNLPHWYQQKPGKAPKLLINFGSELQSGVPS
RFSGSGYGTDFTLTISSLOQPEDFPATYYCOPSFYFPYTFGQGTKVEIKR

>DOM4-130-79 (SEQ ID NO:292)

DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLKWYQQKPGKAPKLLINFGSELQSGVPS
RFSGSGYCGTDFTLTISSLOPEDFATYYCQPSFYFPYTFGQGTKVEIKR
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>DOM4-130-80 {SEQ ID NO:293)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLTWYQQKPGKAPKLLINFGSELQSGVPS
"RFSGSGYGTDFTLTISSLOPEDFATYYCQPSFYFPYTFGOGTKVEIKR

>DOM4-130-81 (SEQ ID NO:294)
DIOMTQSPSSLSASVGDRVTITCRASQD IYLNLEWYQOKPGKAPKLLINFGSELQSGVPS
RFSGSGYGIDFTLTISSLOPEDFATYYCQPSFYFPYTFGQGTKVEIKR

>DOM4-130-82 (SEQ ID NO:295)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQKPGKAPKLLINFGSELTSGVPS
RFSGSGYGTDFTLTISSLQPEDFATYYCQPSFYFPYTFGQGTKVEIKR

>DOM4-130-83 (SEQ ID NO:296)
DIQMTQSPSSLSASVGDRVTITCRASQODIYLNLDWYQQKPGKAPKLLINFGSELNSGVPS
RPSGSCGYGTDFTLTISSLOPEDFATYYCQPSFYFPYTFGOGTKVEIKR

>DOM4~-130~-84 (SEQ ID NO:297)
DIQMTQSPSSLSASVEGDRVTITCRASQDIYLNLDWYQOKPGKAPKLLINFGSELYSGVES
RFSGSGYCTDFTLTISSLOPEDFATYYCQPSFYFPYTFGQGTKVEIKR

>DOM4-130-85 (SEQ ID NO:298)
DTOMTQSPSSLSASVGDRVTITCRASQDI YLNLDWYQOKPGKAPKLLINFGSELFSGVPS
RFSGSGYGTDETLTISSLOPEDFATYYCQPSFYFPYTFGOGTKVEIKR

>DOM2-130-86 (SEQ ID NO:299)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQKPGKAPKLLINFGSELLSGVPS
RFSGSGYCGTDFTLTISSLOPEDFATYYCOPSFYFPYTFGQGTKVEIKR

>DOM4-130-87 (SEQ ID NO:300)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQKPGKAPKLLINFGSELRSGVPS
RESGSGYGTDFTLTISSLQPEDFATYYCQPSFYFPYTFGQGTKVEIKR

>DOM4-130-88 (SEQ ID NO:301)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQKPGKAPKLLINFGSELPSGVPS
RFSGSCGYGTDFTILTISSLQPEDFATYYCQPSFYFPYTFGQGTKVEIKR

>DOM4~130-89 (SEQ ID NO:302)
DIQMTQSPSSLSASVGDRVTITCRASQDLYLNLDWYQQKPGKAPKPLINFGSELQPGVPS
RFSGSGYGTDFTLTISSLOPEDFATYYCQPSFYFPYTFGQGTKVEIKR

>DOM4-130-90 (SEQ ID NO:303)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQKPGKAPKLLINFGSELQPGYPS
RFSGSGYGTDFTLTISSLQPEDFATYYCQPSFYFPYTFGQGTKVEIKR

>DOM4-130-91 (SEQ ID NO:304) -
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQKPGKAPKLLINFGSELQHGVPS
RFSGSGYGTDFTLTISSLQPEDFATYYCQPSFYFPYTFGQGTKVEIKR

>DOM4-130-92 (SEQ ID NO:305)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQKPGKAPKLLINFGSELQLGVPS ’
RFSGCGCGYCTDFTLTISSLQPEDFATYYCQPSFYFPYTFGQGTKVEIKR

>DOM4-130-93 (SEQ ID NO:306)

DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQKPGKAPKLLINFGSELQKGVPS
RFSGSGYGTDFTLTISSLQPEDFATYYCQPSFYFPYTFGQGTKVEIKR
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>DOM4-130-94 (SEQ ID NO:307)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQKPGKAPKLLINFGSELQFGVPS
RFSGSGYGTDFTLTISSLQPEDFATYYCQPSFYFPYTFGQGTKVEIKR

>DOM4 -130-95 (SEQ ID NO:308)
DIOMTQSPSSLSASVGDRVTITCRASODIYLNLDWYQQKPGKAPKLLINFPGSELQQGVPS
RFSGSGYGTDFTLTISSLQPEDFATYYCQPSFYFPYTFGQGTKVEIKR

>DOM4-130-96. (SEQ ID NO:309)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQKPGKAPKLLINPGSELQSGVPS
RFSGSGYGTDFTLTISSLQPEDPATYYCTPSFYFPYTFGQGTKVEIKR

>DOM4-130-97 (SEQ ID NO:310)
DIQMTQSPSSLSASVGDRVTITCRASQD IYLNLDWYQQKPGKAPKLLINFGSELQSGVES
RFSGSGYGTDFTLTISSLOPEDFATYYCKPSFPYFPYTFGQGTKVEIKR

>DOM4-120-98 (SEQ ID NO:311) .
DIQMTQSPSSLSASVCDRVTITCRASODIYLNTDWYQQKPGKAPKLLINFGSELQSGVPS
RFSGESGYGTDFTLTISSLQPEDFAMYYCAPSFYFPYTFGQGTKVELKR

>DOM4-130-39 (SEQ ID NO:312) )
DIQMTQSPSSLSASVGDRVTITCRASODIYLNLDWYQQKPGKAPKLLINFGSELQSGVPS
RFSGSGYGTDFTLTISSLQPEDFPATYYCSPSFYFRPYTFGOGTKVEIKR

>DOM4-130-100 (SEQ 1D NO:313)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQKPGKAPKLLINFGSELQSGVPS
RPSGSGYGTDFTLTISSLQOPEDFATYYCLPSFYFPYTFGQGTKVEIKR

© >DOM4-130-101 (SEQ ID NO:314)
DIQMTQOSPSSLSASVGDRVTITCRASQDIYLNLDWYQQORPGKAPKLLINFGSELQSGVES
RFSGSGYGIDPFTLTISSLOPEDFATYYCQASFYFPYTFGQGTKVEIKR

>DOM4-130-102 [SEQ ID NO:315)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQOKPGKAPKLLINFGSELQSGVPS
RFSGSGYGTDFTLTISGLOPEDFATYYCQASFYFPYTFGQGTKVEIKR

>DOM4-130-103 (SEQ ID NO:316)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQKPGKAPKLLINFGSELQSGVPS
RFSGSGYGTDFTLTISSLQPEDFATYYCQGSFYFPYTFGOGTKVEIKR

>DOM4-130-104 (SEQ ID NO:317)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQKPGKAPKLLISFGSELQSGVPS
RFSGSGYGTDFTLTISSLQPEDFATYYCQPSFYFPYTFGQGTKVEIKR
>DOM4-130~-105 (SEQ ID NO:318) -
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQKPGKAPKLLITFEGSELQSGVDS
RPSGSGYGTDFTLTISSLQPEDFATYYCQPSFYFPYTFGQGTKVEIKR

>DOM4-130-106 (SEQ ID NO 319)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQKPGKAPKLLIMFGSELQSGVPS
RFSGSGYGTDFTLTISSLQPEDPATYYCQPSFYFPYTFGQGTKVEIKR

>DOM4-130-107 (SEQ ID NO:320)

DIOMTIQSPSSLSASVGDRVTITCRASQDIYLNLDWYQOKPGKAPKLLIVFGSELQSGVPS
RFSGSGYGTDFTLTISSLQPEDFATYYCQPSFYFPYTFGQGTKVEIKR
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>DOM4-130-108 (SEQ ID NO:321)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQKPGKAPKLLIKFGSELQSGVPS
RFSGSGYGTDFTLTISSLQPEDFATYYCQPSFYFPYTFGQGTKVEIKR

>DOM4~-130-109 (SEQ ID NO:322)
DIOMTQSPSSLSASVGDRVTITCRASQODIYLNLDWYQQKPGKAPKLLISFGSELQSGVPS
RFRGSGYGTDFTLTISSLOPEDFATYYCQPSFYFPYTFGQGTKVEIKR

>DOM4-130~- 110 (S8EQ ID NO:323)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQKPGKAPKLLINYGSELQSGVPS
. RPSGSGYGTDFTLTISSLQPEDFATYYCQPSFYFPYTFGQGTKVEIKR

>DOM4-130-111 (SEQ ID NO:324)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQKPGKAPKLLINSGSELQSGVPS
RFSGSGYGTDFTLTISSLOPEDFATYYCQPSFYFPYTFGQGTKVEIKR

>DOM4~130-112 (SEQ ID NO:325)
DIQMTQSPSSLSASVGDRVTITCRASQDI YLNLDWYQQKPGKAPKLLINLGSELQSGVPS
RFSGSGYGTDFTLTISSLQPEDFATYYCQPSFYFPYTFCQGTKVEIKR

>DOM4~130~-113 (SEQ ID NO:326)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQKPGKAPKLLINGGSELQSGVPS
RFSGSGYGTDFTLTISSLQPEDFATYYCQPSFYFPYTFGQGTKVEIKR

>DOM4-130-114 {SBQ ID NO:327)
DIOMTQSPSSLSASVGDRVTITCRASQDIYPNLDWYQQKPGKAPXTL.LINSGSELQSGVPS
RFSGSGYGTDFTLTISSLOPEDFATYYCQPSFYFPYTFGQGTKVEIKR

>DOM4-130-115 (SEQ ID NO:328) -
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQKPGKAPKLLINLGSBLQSGVPS
RPSGSGYGTDFTLTISSLOPEDFATYYCQPSFYFPYTFGQGTKVEIKR

>DOM4-130-116 (SEQ ID NO:329)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQKPGKAPKLLINFSSELQSGVPS
RFSGSGYGTDFTLTISSLOPEDFPATYYCQPSFYFPYTFGQGTKVEIKR

>DOM4-130-117 (SEQ ID NO:330)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQKPGKAPKLLINFASELQSGVPS
RFSGSGYGTDFTLTISSLOPEDFATYYCQPSFYFPYTFGQGTKVEIKR

>DOM4-130-118 (SEQ ID NO:331)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQKPGKAPKLLINFVSELQSGVPS
RFSGSGYGTDFTLTISSLQPEDFATYYCQPSFYFPYTFGQGTKVEIKR

>DOM4-130-119 (SEQ ID NO:332)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQKPGKAPKLLINFGSSLQSGVPS
RFSGSGYGTOFTLTISSLOPEDFATYYCQPSFYFPYTFGQGTKVEIKR

>DOM4-130-120 (SEQ ID NO:333)
DIOMTQSPSSLSASVGDRVTITCRASODIYLNLDWYQOKPGKAPKLLINFGSALQSGVPS
RFSGSGYGTDFTLTISSLQPEDFATYYCQPSFYFPYTFGQGTKVEIKR

>DOM4-130-121 (SEQ ID NO:334)

DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQOKPGKAPKLLINFGSTLQSGVPS
RPFSGSGYGTDFTLTISSLQPEDFATYYCQPSFYFPYTFGQGTKVEIKR
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>DOM4-130-122 (SEQ ID NO:335)
DIOMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQKPGKAPKLLINFGSDLQSGVPS
RFSGSGYGTDFTLTISSLQPEDFATYYCQPSFYFPYTFGQGTKVEIKR

>DOM4-130-123 (SEQ ID NO:336)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQOKPGKAPKLLISFGSELRSGVPS
RPSGSGYGTDFTLTISSLQPEDFATYYCQPSFYFPYTFGQOGTKVEIKR

>DOM4-130-124 (SEQ ID NO:337)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQKPGKAPKhLISFGSELQPGVPS
RFSGSGYGTDFTLTISSLQPEDFATYYCQPSFYFPYTFGQGTKVEIKR

>DOM4-130-125 (SEQ ID NO:338)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQOKPGKAPKLLISFGSELRPGVPS
RFSGSGYGTDFTLTISSLQPEDFATYYCQPSFYFPYTFGQGTKVEIKR

>DOM4-130-126 (SEQ ID NO:339)
DIOMTQSPSSLSASVGDRVTITCRASQOD LY LNLDWYQQKPGKAPKLLINFGSELRPGVPS
RFSGSGYGTDFTLTISSLOPEDFATYYCQPSFYFPYTFGQGTKVEIKR

>DOM4-130-127 (SEQ ID NO:;40)
DIOMTQSPSSLSASVGDRVTIITCRASQDIYLNLDWYQQKPGKAPKLLISFGSELQKGVPS
RFSGSGYGTDFTLTISSLQPEDFATYYCQPSFYFPYTFGQGTKVEIKR

>DOM4-130-128 {SEQ ID NO:341)
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQKPGKAPKLLISFGSELRKGVDS
RFSGSGYGTDFTLTISSLOPEDFATYYCOPSFYFPYTFGQGTKVETKR

>DOM4-130-129 (SEQ ID NO:342) _
DIQMTQSPSSLSASVGDRVTITCRASQDIYLNLDWYQQKPGRAPKLLINFGSELRKGVPS
RFSGSGYGTDFTLTISSLQPEDFATYYCQPSFYFPYTFGQGTKVEIKR

>DOM4-130-130 (SEQ ID NO:343)
DIQMTQSPSSLSASVGDRVTITCRASQTIYLNLDWYQQKPGKAPKLLISFGSELQKGVPS
RFSGSGYGTDPTLTISSLQPEDFATYYCQPSFYFPYTFGQGTKVEIKR

>DOM4-130-131 {SEQ ID NO:344)
DIQMTQOSPSSLSASVGDRVTITCRASQTIYLNLDWYQQKPGKAPKLL INFGSELQSGVPS
RFSGSGYGTDFTLTISSLQPEDFATYYCQPAFYFPYTFGQGTKVEIKR

>DOM4-130-132 (SEQ ID NO:345)
DIOMTQSPSSLSASVEDRVTITCRASQDIYLNLDWYQQOKPGKAPKLL ISFGSELOKGVPS
RFSGSGYGTDFTLTISSLQPEDFATYYCQQAFYFPYTFGQGTKVEIKR

>DOM4-130-133 (SEQ ID NO:346)
DIQMTQSPSSLSASVGDRVTITCRASQTIYLNLDWYQQKPGKAPKLLISFGSELQKGVPS
RFSGSGYGTDFTLTISSLOQPEDFATYYCQQAFYFPYTFGQGTKVEIKR

>DOM4-131 (SEQ ID NO:347)
‘DIQMTQSPSSLSASVGDRYVTITCRASQOIYNALRWYOOKPGKARKLL IYEKSQLQSGVPS.
RFSGSGSGTDFTLTISSLQPERFATYYCQQTYSFPHTFGOOTKVEIKR

>DOM4-122 (SEQ ID NO:348)

DIQMTQSPSSLSASVGDRVTITCRASQDIWLNLSWYQQKPGKAPKLLIYDGSTLQSGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCQPSFIWPYTFAQATKVEIKR
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>DOM4-133 (SEQ 1D NO:3489)
DIKMTQSPSSLSASVGDRVIITCRASQNIGRELRWYQQKPGKAPKLLIYHASHLOSGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCQQYYYFPLTFGQGTKVEIKR
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CDRs are underlined: CDR1l, CDR2 and CDR3.

>DOM4-122-23 (SEQ ID NO:350)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGTCGATTGGTAGGGAGTTACGTTGGTACCAGCAGAAACCA
GGGARAGCCCCTATGTTCCTOATCTATCATGCGTCCAGGTTGCAAAGAGGEGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGGGTGGCCTCTGACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGG

>DOM4~-122-24 (SEQ ID NO:351)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGGAGACCGTGTCACT
ATCACTTGCCGGGCAAGTCAGTGEIATTGGTAGGGAGT TACGTTGGTACCAGCAGAAACCA
GGGARAGCCCCTAAGTTCCTCATCTATCATGCGTCCAGGTTECAAAGAGGGGTCCCATCA
CGTTTCAGTCGCAGTGGATCTGGGACAGAT TTCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCARCAGTATCATGAGTGECCTCTGACGTTCCGCCAA

e s T A RS

GGGACCAAGGTGGAAATCAANCGG

>DOM4-130-30 {(SEQ ID NO:352)
GACATCCAGATEACCCAGTCTCCATCCTCCCTATCTGCATCTGTAGGAGRCCGTGTCACT
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTCGGTATCAGCAGAAACCA
GGGARAGCCCCTAAGCTCCTGATCTATGGTACGTCCGATTTGCAAAGTGCGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATT TCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCATCTTTTTACTTCCCTTATACGTTCGGCCAR
GGGACCAAGGTGGRRATCAGACGG

>DOMa-130-46 (SEQ ID NO:353)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGCATATTTACCTGAATTTAGACTGGTATCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCAATTTTGETICCGAGTTGCARAGTGGTGTCCCATCA
CGTTICAGTGGCAGTGGATCTIGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCT T TTTACTTCCCTTATACGTTCGGCCAR
GGGACCARGGTGGAAATCAGACGG

>DOM4-130-51 (SEQ ID NO:354}
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCETETCACC
ATCACTTGCCGGACARGTCAGGATATTTACCTGAATTTAGACTGGTATCAGCAGARACCA
GGGARAAGCCCCTAAGCTCCTGATCAATTITGGTTCCGAGTTGCAAAGTGGTGTCCCATCA
CGTTTCAGTGGCAGTGGATATGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCT T TT TACTTCCOTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCAGACGG

>DOM4-130~-53 (SEQ ID NO:355)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTETCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTCGTATCAGCAGAAACCA
GGGAARGCCCCTAAGCTCCTGATCAATTTTGETTCCGAGT IGCAAAGTGGTGTCCCATCA
CGTTTCAGTGGCAGTGEATCTGEGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GADGATTTCGCTACGTACTACTGTCARCCOTCTTTTTACTTCCCTTATACGTTCGGCCAR
GGGACCAAGGTGGAAATCAAACGG

>DOM4-130-54 (SEQ ID NO:356)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCEGECARGTCAGGATATTTACCTGAATT TAGACTGGTATCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCAATTITGETTCCGAGTTACARAGTOGTGTCCCATCA
CGTTTCAGTGGCAGTGGATATGGCGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACATACTACTGTCAACCETCTITTTACTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGARATCAAACGG

FIG. 8A



Patent Application Publication  Dec. 18, 2008 Sheet 32 of 117 US 2008/0311111 A1

>DOM4~1 (SEQ ID NO:357)
GACATCCAGATGACCCAGTCTCCATCCTCOCTETCTCCATCTETAGCGAGACCGTGTCACE
ATCACTTGCCGGGCAAGTCAGAGCATTTATTATTTTTTACATTGETACCAGCAGAAACCA
GGGAAAGCCCCTARGCTCCTGATCTATCGGGCATCCTCTTTGCAAAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGEGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTETCAACAGGTGTGECETCCTCCTCTTACGTTCGECCAA
GGGACCAAGGTGGAAATCAARACGE

>DOM4-2 (SEQ ID NO:358)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTETCACC
ATCACTTGCCGGGCAAGTCAGAGCATTTATCAGAGTTTAGATTGGTACCAGCAGAAACCA

v GGGAAAGCCCCTAAGCTCCTGATCTATTATGCATCCGTGTTGCAAAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGCGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGCTGTCTCGTCCGCCTTTTACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGG

>DOM4 -3 (SEQ ID NO:359)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTACATCTGTAGGAGACCGTEGTCACC
ATCACTTGCCGTGCARGTCAGAGCATTGAGGAGATGTTATATTGGTACCAGCAGAAACCA
GGGAAAGCCCCTARGCTCCTCATCTATAATGCATCCAGGTTGCAAAGTGEGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGCCACAGATTTCATTCTCACCATCAGCAGTCTGCAACCT
GRAGATTTTGCTACGTACTACTGTCGACAGGTEGGTGGETACGCCTCATACGTTCGGCCAA
GGGACCARAGGTGGAAATCAAACGG

>DOM4-4 (SEQ ID NO:360)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGRAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGAGCATTGATGATTATTTAAATTGGTACCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCTATTGAGCATCCAGE T TGCAARAGTGGGGTCCCATCA
CGITTCAGTGGCAGTGGATCTGEGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGAGGIGGTTGACCCCTTCGACGTTCGGCCAA
GGGACCAAGGTGGAAATCARACGG

>DOM4~5 (SEQ ID NO:361)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGRCCGTGTCACC
ATCACTTGCCGGGCAAGTCAGAGCATTGAGGAGATGTTATATTGGTACCAGCAGAANCCA
GGGAAAGCCCCTAAGCTCCTGATCTATAATGCATCCAGGTTGCAAACTGAGATCCCATCA
CGITTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCGACAGGTGGTGGATACGCCTCATACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGS .

>DOM4 -6 (SEQ ID NO:362)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGAGCATTCATCGATTAT T TAAAT TCETACCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCTATTGEGCATCCAGGTTGCAAAGTGRGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGTAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGAAGTGCGATGGGTCCTCATACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGG

>DOM4-7 (SEQ ID NO:363)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGAACAT TCATTCGGAGTTAGATTGGTACCAGCAGAAACCA
GGGARAGCCCCTAAGCTCCTGATCTATATGGCATCCCGTTTCGCAAAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTTGAGTATGTEGGCCTTITACGTTCGGCCAR
GGGACCAAGGTGGAAATCAAACGG

FIG. 8B



Patent Application Publication  Dec. 18, 2008 Sheet 33 0of 117 US 2008/0311111 A1

>DOM4-8 (SEQR ID NO:364)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACE
ATCACTTGCCGGGCAAGTCAGAGCATTCTGGATTATTTARGTTGGTACCAGCAGAARCCA
GGGAAAGCCCCTAAGCTCCTGATCTATTGGGCATCCAAGTTGCARRGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTACAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGAAGTGGATGGEGTCCTCATACGTTCGGCCAA
GGGACCAAGGTGGAAATCARACGG

>DOM4-9 (SEQ ID NO:365) .
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGRAGACCGETGTCACC
ATCACTTGCCGEGCAAGTCAGAGCATTTCTGAGTATTTATATTGGTACCAGCAGARACCA
GGGAAAGCCCCTARGCTCCTGATCTATCATGCATCCACTTITGCARAGTGGGETCCCATCA
CGTTTCAGTGGCAGTGGATCTGCGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCGACAGTATCTGCGGCCTCCTTTGACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGG

>DOM4-~10 (SEQ ID NO:366)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCCGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGTGGATTGGGETGAGTTTARATTGGTATCAGCAGAAACCA
GGGAARGCCCCTAAGCTCCTGATCTATCAGAGTTCCCTGTTGCAAAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTEGGATCTGEGACAGATTTCACTCTCACCATCAGCAGTCTGCARCCT
GRAGATTTTGCTACGTACTACTGTCAACAGEGTGTATATTTTTCCTTTTACGTTCGGCCAA
GGGACCAAGGTGGAARATCAAACGG

>DOM4-11 (SEQ ID NO:367)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTITGCCGEGCAAGTCAGCCTAT TGAGCGTTIGGTTATATTGGTACCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCTATGGTECGTCCGAGTTGCARAGTGGGGTCCCATCA
CGTTTCAGTGEGCAGAGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGCGTATCCTTTTACGTTCGGCCAA
GGGACCAAGGTGGARATCAAACGG

>DOM4-12 (SEQ ID NO:368) -
GRCATCCAGATGACCCAGTCTCCATCCTCCCTATCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGAATATTCGAGTGGTATTTARATTGGTACCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCTATGGETTCGTCCTTGTTGCAAAGTGGGGTCCCATCA
CGTTTTAGTGACAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGGATTGGTCTTCTCCTTTTACGTTCGGCCAA
GGGACCAMAGGTGGARATCARACGE

>DOM4-13 (SEQ ID NO:369)

GACATCCAGATGACCCAGTCTCCATCCTTTCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGTTATTGGGATTACGTTAAATTGGTATCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCTATCAGGCATCCTTGTTGCARAGTGCGEETCCCATCA
CGTTTCAGTGGCAGTCGATCTGCGGACAGATTTCACTCTCACCATCAACAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTCATEECAGACGCCTTTTACGTTCGGCCAL
GGGACCARGGTGGAAATCAAACGG

>DOM4-14 (SEQ ID NO:370)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGAGATTCGTGCTGCGTTACAGTGETACCAGCAGAAACCA
GGCGAAAGCCCCTAAGCTCCIGATCTATCAGGTTTCCATTTTGCAAAGTGGGGETCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGAT T TCACTCTCACCATCAGCAGTCTCGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTCTCATAGGTATCCTTT TACGTTCGGCCAA
GGGACCAAGGTGGAAATCAARCGG
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>DOM4-~15 (SEQ ID NO:371)

GACATCCRAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGTATATTGCGGAGT T TTTATATTGGTACCAGCAGAAACCA
GGGARAGCCCCTAARGCTCCTGATCTATAAGGCTTCCATTTTGCARAGTGCGETCCCATCA
CGTTTCAGTGGCAGTGGATC TGGGACAGATTTCACTCTCACCATCAGCAGTCTGCARCCT
GAAGATTTCGCTACGTACTACTGTCAACAGTATAATGCTTATCCTTTTACGTTCGGCCAA
GGGACCAAGGTGGAAATCRANCGG

>DOM4-16 (SBEQ ID N0O:372)

GAGGTGCAGCTGTTGCAGTCTGGGGGAGGCT TGGTACAGCCTGGGEEGTCCCTECGTCTC
TCCTGTGCAGCCTCCGGATTCACCT TTTCTGAGTATCGGATGECTTGGGTCCGCCAGRCT
CCAGGGAAGGGTCTCEAGTGEGTCTCATCTATTCAGGGTGATGGTCATATTACATACTAC
GCAGACTCCGTGAAGGGCCCGGTTCACCATCTCCCGCGACAATTCCAAGARCACGCTGTAT
CTGCAAATGAACAGCCTGCGTGCCGAGGATACCGCGETATATTACTG TGCGAALATCGCAT
ATTTCGTATGATCAGTTTGACTACTGEEGTCAGEGAACCCTGGTCACCATCTCGAGY

>DOM4-17 (SEQ ID NO:373)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTC
TCCTGTACAGCCTCCGGATTCACCTTTGAGATGTATAAGATGGCGTGGGTCCGCCAGGCT
CCAGGGAAGGGTCTAGAGTGGGTCTCAACTATTTCGAGTCGTGGTGETACCACTTACTAC
GCAGACTCCGTCARGGACCGETTCACCATCTCCTGCGACAATTCCAAGAACACGCTGTAT
- CTGCAAATGAACAGCCTGCGTGCCEAGGACACCGCGGTATATTACTGTGCGAAATTTCGT
GGTAGTGGGGAGTCETTTGACTACTAGGETCAGGGAACCCTAGTCACCETCTCGAGE

~>DOM4-18 (SEQ ID NO:374)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTCGTACAGCCTEECEGETCCCTGCGTCTC
TCCTGTGCAGCCTCCGGATTCACCTTTGGGCGTTATACGATGAATTAGGTCCGCCAGGCT
CCAGGGAAGGGTCTAGAGTGGETCTCATCTATTGGTGCGCAGEGTCAGGATACATACTAC
GCAGACTCCGTGAAGGGCCGGTTCACCA?CTCCCGCGACAATTCCAAGAACACGCTGTAT
CTGCAAATGARCAGCCTGCGTGCCGAGGATACCGCGGTATATTACTGTGCGAAATATAAT
AGTAAGCATGCGTTTGACTACTGGEETCAGGGAACCCTCETCACCGTCTCGAGT

>DOM4-19 (SEQ ID NO:375)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTC
TCCTGTGCAGCCTCCGGATTCACCTTTCTGTCGTATCAGATGGCTTCGETCCGCCAGGTT
CCAGGGAAGGGTCTAGAGTGGGTCTCAACGATTAGTGEGANTGCTAGTCCTACATACTAL
GCAGACTCCGTGAAGGGCCEGETTCACCATCTCCCGCGACAATTCCAAGAACACGCTGTAT
CIGCAAATGAACAGCCTGCGTGCCOGAGGATACCGCGGTATATTACTGTGCGAAAAGTGGG
CCGAATGGGGGUATGTTTGACTACTEEGEGCCAGGGARCCCTGGTCACCGTCTCGAGT

>DOM4-20 (SEQ .ID NO:376),

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCATGTCACC
ATCACTTGCCGGGCAAGTCAGAGCATTAATCAGCTCTTAAATTGGTACCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTAATCTATCAGECATCCCTTTTGCAAAGTGEGATCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTTTTGGGGTTTTCCTTTTACGTTCGGCCAA
GGGACCAAGGTGGAARTCAAACGG

>DOM4-21 (8EQ ID NO:377)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGAGCATTGAGCATTGGTTATAT TGGTACCAGCAGARACCA
GGGAAAGCCCCTAAGCTCCTGATCTATCATGCATCCCAGTTGCAAAGTGGGGTCCCATCA
CETTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATTTGCCGCCTATGACETTCGGCCAR,
GGGACCAAGGTGGAAATCAAACGE
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>DOM4-22 (SEQ ID NO:378)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTATAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGAGCATTAAGGTTTATTTACGGTGGTACCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCTATAAGECATCCCTTTTGCAAAGTGGGGTCCCATCA
CCTTITCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GRAGATTTTGCTACGTACTACTGTCAACAGGATTTTGATCATCCTTCGACGTTCGGCCAN
GGGACCARGGTGGAAATCAAACGG

>DOM4-23 (SEQ ID NO:379)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGAGCATTGAGT T TTTTTTATATTGGTACCAGCAGRAACCA
GGGAAAACCCCTAAGCTCCTGATCTATCATGCATCCTGGTTGCAAAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGCGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATTTTAGTTATCCTTTGACGTTCGGCCAL
GGGACCAAGGTGGAARTCARARCGG

>DOM4-25 (SEQ ID NO:380)

GACATCCAGATGACCCAGTCTCCATCCTCCCTETCTGCATCTGTACAGGACCGTGTCACT:
ATCACTTGCCGGGCAAGTCAGAGCATTTATTATTTTTTACATTGGTACCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCTATCGGECATCCTCTTTGCARAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCARCCT
GAAGATTTTGCTACGTACTACTGTCAACAGGTGTGGCGTCCTCCTCTTACGTTCGGCCAA
GGGACCAAGGTGGAARATCARACGG

>DOM4~26 (SEQ ID NO:381)

GACATCCAGATGACCCAGTCTCCATCCTCCCTETCTGCATCTGTAGGACGACCETGTCACC
ATCACTTGCCGGGCAAGTCAGAGCATTACTGTTGAGTTAAGCTGGTACCAGCAGAAACCA
GGEABAGCCCCTAAGCTCCTGATCTATCATGCATCCCATTTGCAAAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGCGACAGAT TTCACTCTCACCATCAGCAGTCTGCARCCT
GAAGATTTTGCTACGTACTACTGTCARCAGTATGCTACTTGGCCTCTGRACGTTCGGCCAR
GGGACCAAGGTEGAAATCAAACGE

>DOM4-27 (SEQ ID NQ:382)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACT
ATCACTTGCCGGGCAAGTCAGAGCATTTATC TGAGTTTATTETAGTACCAGCAGAAACCA
GGGAAAACCCCTAAGCTCCTGATCTATAATGCATCCCGETTGCAAAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATITTGCTACGTACTACTIGTCAACAGTCGTGEGAGTGGCCTTTTACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGG

>DOM4-28 (SEQ ID NO:383)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTATCACC
ATCACTTGCCGGGCAAGTCAGAGCATTCGAGCATTGEGTTATATTGGTACCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCTATCATGACATCCCAGTTECAAAGTCEGCTCCCATCA
CGTTTCAGTGGCAGTGGATCTGCGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATTTGCCGCCTATGACGTTCGGCCAA
GGGACCAAGGTGGAAATCAARCGE

>DOM4-29 (SEQ ID NO:384)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGCGAGACCGTETCACT
ATCACTTGCCGGGCAAGTCAGAGCATTAGCAGCTATTTAAATTGGTACCAGCAGARACCA
GGGAARGCCCCTAAGCTCCTGATCTATGGTGCATCCATTTTGCAAAGTGEGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGEGACACATTTCACTCTCACCATCAGCAGTCTGCAACCT
GARGATTTTGCTACGTACTACTGTCAACAGTGGGTTIGGTTGCCTATTACGTTCGGCCAA
GGGACCAAGGTGEAAATCAAACGG
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>DOM4-31 (SEQ ID NO:385)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTATCACC
ATCACTTGCCGGGCAAGTCAGAGCATTCAGCAGTGGTTATATTGGTACCAGCAGAAMCCA
GGGAAAGCCCCTAAGCTCCTGATCTATAAGEGCATCCATTTTGCAAAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GRAGATTTTGCTACGTACTACTGTCAACAGTATGAGCGGTATCCTTTTACGTTCGGCCAA
GGGACCAAGGTGGABRATCAAACGG

>DOM4-32 (SEQ ID NO:386)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGEGCARGTCAGAGCATTACTCATGCGTTAAAGTGGTACCAGCAGAANCCA
GGGAAAGCCCCTAAGCTCCTGATCTATARGGCATCCTTTTTGCAARAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTEGEACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GRAAGATTTTGCTACGTACTACTGTCAACAGTCTCAGCTTCTTCCTATCGACGTTCGGCCAA
GGGACCARGCGTGGARATCAMACGE

>DOM4-33 (SEQ ID NO:387)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCETGTCACC
ATCACTTGCCGGGCAAGTCAGAGCATTTATAATTATTTAACTTGEGTACCAGCAGAAACCA
GGGAAAGCCCCTAMRGCTCCTGATCTATEGTGCATCCATGTTGCAAACTGGEATCCCATCA
CGTTTCAGTGGCAGTGCATCTGGEACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGGAGAGGTCTGATCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGG

>DOM4 34 (SEQ ID NO:388)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTCCCEGCCAAGTCAGAGCATTAGCAGCTATTTARATTGGTACCAGCAGARACCA -
GGGAAAGCCCCTAAGCTCCTGATCTATTTTGCATCCCGTTTGCAAAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGEGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GRAGATTTTGCTACGTACTACTGTCAACAGAATATGCTGTTGCCTGTCACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGSE

>DOM4-36 (SEQ ID NO:389)

GACATCCAGATGACCCAGTCTCCATCCTCCCTETCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGAGCATTAGGCATTTTTTATATTGGTACCAGCAGARACCA
GGGAAAGCCCCTAAGCTCCTEATCTATCATGCATCCGTETTGCARAAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTEGATCTGGCACAGATTTCACTCTCACCATCAGCAGTCTGCARCCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATGGGGATTTGCCTTTTACGTTCGGTCAA
GGGACCAAGGATGGAAATCAARCGG

_>DOM4-37 (SEQ ID NO:390)

GACATCCAGATGACCCAGTCTCCACCCTCCCTGTCTGCATCTGTAGGAGACCATGTCACC
ATCACTTGC COGGCAAGTCAGAGCATTGEGTGETEETTATATTGGTACCAGCAGAAACCA
GGGAARGCCCCTAAGCTCCTGATCTATCATGCATCCAGGTTGCARAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCARCCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATAATTCTACGCCTTTTACGTTCGGCCAA
CGGACCRAGGTCGAAATCAAACGE

>DOM4-38 (SEQ ID NO:391)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGETGTCACC
ATCACTTGCCGGGCAAGTCAGAGCATTCGATAGGTTTTTAGCTTGGTACCAGCAGARACCA
GGGAARGCCCCTARGCTCCTGATCTATCATGCATCCGATTTGCAAAGTGGGGTCCCATCA
CETTTCAGTGGCAGTGCGATCTGCCACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTTTGATCAGTGGCCTTTTACGTTCGGCCAA
GGGACCAAGGTGGAAATCAANCGG
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>DOM4-39 (SEQ ID NO:392)

GACATCCAGATGACCCAGTCTCCATCCTCCCTATCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGAGCATTAAGAGTAGETTAGCGTGETACCAGCAGARACCA
GGGAAAGCCCCTAAGCTCCTGATCTATAAGGCATCCCTTTTGCAAAGTGRGGTCCCATCE
CGTTTCAGTGGCAGTGGATCTCGEGGACAGAT TTCACTCTCACCATCAGCAGTCTGCARACCT
GAAGATTTTGCTACGTACTACTGTCARCAGTATAGTAGGAATCCTATTACGT TCGGCCAA
GGGACCAAGGTGGAARTCAAACGG

>DOM4-40 (SEQ ID NO:393)
GACATCCAGATCACCCAGTCTCCATCCTCCCTEGTCTGCATCTGTAGGAGACCETGTCACC
ATCACTTGCCGGGCARGTCAGAGCATTAGTCGGTCT TTACATTGGTACCAGCAGAAACCA
GGGARAGCCCCTAAGCTCCTGATCTATCGGGCATCCCEGTTTGCARAGTGGGGTCCCATCA
CGTTTCAGTEGGCAGTGCGATCTEGGACAGAT T TCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGAATCGECTTAGGCCTCATACGTTCGGCCAR
GGGACCARGGTGGAAATCARACGE ’

>DOM4-41 (SEQ ID NO:394}

GACATCCAGATGACCCAGTCTCCATCCTCCCTETCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGAGCATTAAGCAGTTTTTATATTGGTACCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCTATCAGGCATCCTATTTGCAAAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTCGGACAGAT T TCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCGACETTTATCCTTTTACGTTCGGCCRA
GGGACCAAGGTGGAAATCAAACGG

>DOM4-42" (SEQ ID NO: 395)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGAGCATTTATCATTATTTATATTGGTACCAGCAGAARCCA
GGGAAAGCCCCTAAGCTCCTGATCTATACTGCATCCCTTTTGCAAAGTGGGGTCCCATCA
CGTTTCAGIGECAGTGGATCTGGCGACAGAT TTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCARCAGTATCAGCTTTATCCTTTTACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGG

>DOM4-44 (SEQ ID NO:396)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGAGCATTAGCAGCTATTTAAATTGGTACCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCTATT T TGCATCCTCTTTGCARAGTGGGGTCCCATCA
CETTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGGGTTGGGATGTGCCTTATACGTTCGGCCAL
GGGACCAAGGTGGAAATCAAACGA

>DOM4-45 (SEQ ID NO:397)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGAGCATTGATAATTCGTTACAGTGGTACCAGCAGAAACCA
GGGAARAGCCCCTAAGCTCCTGATCTATAGTGCATCCT T ITTGCAAAGTEGEGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGEACAGATTTCACTCTCACCATCAGCAGTCTGCARCCT
GARGATTTTGCTACGTACTACTGTCAACAGGGGCGTTCGEGCGCCTCAGACGTTCGGCCAA
GGCGACCAAGGTGGAAATCAAACGE

>DOM4-46 (SEQ ID NO:398)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCETGTCACT
ATCACTTGCCGGGCAAGTcAGAGCATTTGGTATTGGTTAAGTTGGTACCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCTATTATGCATCCAGTTTGCAAAGTCEGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATT TCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAGCAGATGTCGAGTACTCCTTTTACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGE

FIG. 8G
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>DOM4-~49 (SEQ ID NO:399)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGAGCATTACGATGAGGITAGGGTGGTACCAGCAGARACCA
GGGAAAGCCCCTAAGCTCCTGATCTATAATGCATCCCATTTGCAAAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTCGATCTAGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATTTTGATTATCCTACGACGTTCGGCCAA
GGGACCRAGGTGCGAAATCAAACGG

>DOM4-50 (SEQ ID NO:400)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGEGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGAGCATTCATTEGCTGTTATCAGTGGTACCAGCAGAAACCA
GGGAARGCCCCTARGCTCCTGATCTATGCTGCATCCAGTTTGCARAGTGGEETCCCATCA
CGTTTCAGTGGCAGTGCGATCTGGGACAGATITCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCRAACAGAATTTGGCTAGGCCTTTTACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGG

>DOM4-51 (SEQ ID N0:401)
GAGGTGCAGCTGTTGGAGTCTGEBGEGAGGCTTGGTACAGCCTGGGEGGTCCCTGCGTCTC
TCCTGTGCAGCCTCCGGATTCACCTTTAGCAGCTATGCCATGAGCTGEGTCCGCCAGGTT
CCAGGGRAGGGTCTAGAGTGGGTCTCATCTATTTCTTTTCATGGTACGCCTACAGGGTAC
GCAGACTCCGTGARGGGCCGGTTCACCATCTCCCGCGACARTTCCAAGAACACGCTGTAT
CTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGARAGGGATG
TTTTATTTTGACTACTGCGECCAGGGAACCCTGGTCACCGTCTCGAGT

>DOM4~-52 {SBQ ID NO:402) :
GAGGTGCAGCTGCTTGGAGTCTGGGEGEAGGCTTCGTACAGCCTEEGGEEGGTCCCTGCGTCTC
TCCTGTGCAGCCTCCGGATTCACCTTTAATGEGCTATGATATEGTTTTGGGTCCGCCAGGCT
CCAGGGAAGGGTCTAGAGTGGGTCTCATCTATTTICGEGATTCGGGETTCTGTGACACGETAC
‘GCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTGTAT
CTGCAARTGAACAGCCTGCGTGCCCAGGACACCGCGGTATATTACTGTGCGAAATCTTGG
GATGAGTTTGACTACTGCCGCCAGGGARCCCTGGTCACCETCTCCAGTC

>DOM4 -53 (SEQ ID NO:403)
GAGGTGCAGCTATTGGAGTCTECEGEAGECTTGETACAGCCTGGGEEETCCCTGCGTCTC
TCCTGTGCAGCCTCCGGATTCACCTTTGGTTCGTATARGATGGETTGGETCCGCCAGGCT
CCAGGGBAGGGTCTAGAGCTGGGTCTCATCGATTACTAAGGATGGTTCTAAGACAGCTTAC
GCAGACTCCGTEAAGGGCCGETTCACCATCTCCCGCCGACAATTCCAAGAACACGCTGTAT
CTGCAAATGAACAGCCTECGTGCCCAGGACACCECCEGTATATTACTETGCGARATTTCGG
CCGAAGTTTGAATACTCGCGCCAGEGGAACCCTGGTCACCGTCTCGAGC

>DOM4-54 (SEQ ID NO:404)
GAGGTGCAGCTGTTGGAGTCTGGEGEAGGCTTGGTACAGCCTGEEGEETCCCTGCGTCTC
TCCTGTGCAGCCTCCEGATTCACCTTTAGCAGCTATGCCATGAGCTGEGTCCGCCAGGCT
CCAGGGAAGGGTCTAGAGTGGGTCTCAGCTATTAGTGGTAGTGGTGGTAGCACATACTAC
GCAGACTCCGTGAAGGGCCGETTCACCATCTCCCGCGACAATTCCAAGARCACGCTGTAT
CTGCAAATGAACAGCCTGCGTGCCCAGGACACCGCGGTATATTACTGTGCCARAGEGCGT
TTTAGTTTTGACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCGAGE

>DOM4-55 (SEQ ID NO:405)
GAGGTGCAGCTGTTGGACTCTGGCEEAGGCTTACTACAGCCTERGREETCCCTCCETOTS
TCCTGTGCAGCCTCCGGATTCACCTTTAGGAATTATGATATGRAATTGGGTCCGCCAGGCT
CCAGGGAAGGGTCTAGAGTGGETCTCAGCTATTAGTGOTAGTGGTGGTAGCACATACTAC
GCAGACTCCGTGAAGGECCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTGTAT
CTGCAAATGAACAGCCTGCGTECCCGAGGACACCGCAETATATTACTGTGCCGAAAGGTTTG
CATACGTTTGACTACTGGGGCCAGGGAACCCTGGTCACCETCTCGAGC
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>DOM4-56 (SEQ ID NO:406)
GAGGTGCAGCTETTGGAGTCTGGAGGAGGCTTGETACAGCCTGEGGGATCCCTGCETCTC
TCCTGTGCAGCCTCCGEATTCACCTTTGGGT TGTATTGGATGAGTTCAATCCGCCAGGCT
CCAGGGAAGGGTCTAGAGTGGGTCTCAACGATTGATCAGCTGGGTGTTTCTACATTTTAC
GCAGACTCCATGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTGTAT
CTGCAAATGAACAGCCTGCGTCCCGAGGACACCGCCETATATTACTGTGCGARAGGGTAT
GTTTATTTTGACTACTGGGGCCAGBGAACCCTGGTCACCGTCTCGAGC

>DOM4-57 (SEQ ID NO:407)
GAGGTGCAGCTGTTGGAGTCTGGGCGAGGCTTGCTACAGCCTEEGEEETCCCTGCETCTC
TCCTGTGCAGCCTCCGGATTCACCTTITCCTCTGTATGCGATEACTTGEBEGTCCGCCAGGCT
CCAGGGAAGGGTCTAGAGTGEEGTCTCAGCTATTAGTGCTAGTGGTGGTAGCACATACTAC
GCAGACTCCGTGAAGGGCCEGTTCACCATCTCCCGCCACAATTCCAAGAACACGCTGTAT
CTGCAAATGAACAGCCTGCGTECCGAGGACACCGCGGTATATTACTGTGCGAARGEGETCG
AGGTATTTTGACTACTGGGGCCAGGGAACCCTEGTCACCATCTCGAGC

>DOM4-58 (SEQ ID NO:408)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTC
TCCTGTGCAGCCTCCGGATTCACCTTTTATAAGTATTTAATGTCGTEGGTCCGCCAGGOT
CCAGGGAAGGGTCTAGAGTGEECTCTCAGCTATTAGTGETAGTGGTGGTAGCACATACTAC
GCGGACTCCGTEARGGGCCGGTTCACCATCTCCCECEACAATTCCAAGAACACGCTGTAT
CTGCAAATGAACAGCCTGCGTGCCCAGGACACCECGGTATAT TACTGTGCGARAGAGGGT
TTGGGGTTTGACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCGAGC

>DOM4-59 (SEQ D NO:409)

GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTC
TCCTGTGCAGCCTCCAGATTCACCTTTCGTAAGTATAAGATGGGTTGGGTCCECCAGRCT
CCAGGGAAGGGTCTAGAGTGGEETCTCAGCTATTAGTCGTAGTGGTCGETAGCACATACTAC
GCAGACTCCGTGRAGGECCGGTTCACCATCTCCCGCGACAATTCCARGAACACGCTGTAT
CTGCAAATGAACAGCCTGCATECCGAGCACACCACGETATATTACTGTGCGAAATATCAT
TTGCAGTGGGGTCATAATTTTGACTACTGGEGCCAGGGAACCCTGETCACCATCTCGAGC

>DOM4-60 (SEQ ID NO:410)

GAGGTGCAGCTETIGGAGTCTGGEGGAGGCTIGGTACAGCCTEGGEGETCCCTGCGTCTC
TCCTGTGCAGCCTCCGEGATTCACCTTTAGCAGCTATACCATGAGCTAGETCCGCCAGRCT
CCAGGGAAGGETCTAGAGTGGGTCTCAGCTATTAGTGGTAGTGGTGGTAGCACATACTAC
GCAGACTCCGTGAAGGGCCEETTCACCATCTCCCGCGACAATTCCAAGAACACGCTGTAT
CTGCRAATGAACAGCCTGCGTGCCGAGGACACCGCGETATATTACTGTGCGARATATCAG
ACGCGEGETEGETGATGETTITGACTACTGGEGCCAGGGAACCCTGGTCACCGTCTCGRAGC

>DOM4 - 61 (SEQ ID NO: 411)

GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTC
TCCTATGCAGCCTCCGGATTCACCTTTAGCAGCTATGCCATGAGCTGGGTCCACCAGGET
CCAGGGAAGGGTCTAGACTGGETCTCAGCTATTAGTGCTAGTGETGGTAGCACATACTAC
GCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACARTTCCARGAACACGCTGTAT
CTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGARAGCGATG
TCTATAGCGEGTTCGECTTTTGACTACTGGCGCCAGGGAACCCTGGTCACCETCTCGAGT

>DOM4-62 (SEQ ID NO:412) .
GAGGTGCAGCTGITGGAGTCTGEGCGEAGGCTTGGTACAGCCTEGGEAGETCCCTECGTCTC
TCCTGTGCAGCCTCCGEATTCACCTTTAGCAGCTATGCCATGAGCTGGGTCCGCCAGGCT
CCAGGGAAGGGTCTAGAGTGEGTCTCAGCTATTAGTGGTAGTGETGGTAGCACATACTALC

. GCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTGTAT
CTGCAAATGAACAGCCTGCGETGCCGAGGACACCGCGGTATATTACTGTGCEACACAGCCT
AGGGCGCTGGCTGGTTATTTTGACTACTGGGRCCAGGGEACCCTGGTCACCETCTCGAGT

FIG. 81



Patent Application Publication  Dec. 18, 2008 Sheet 40 of 117 US 2008/0311111 A1

>DOM4-63 (SBQ ID NO:413)
GAGGTGCAGCTGTTGGAGTCTGGEGECGAGEGCTTGETACAGCCTGGEEGGETCCCTECGTCTC
TCCTGTGCAGCCTCCGGATTCACCTTTAGCAGCTATGCCATGAGCTGEETCCGCCAGGCT
CCAGGGAAGGGTCTAGAGTGCGGTCTCAGCTATTAGTGGTAGTGCTGGTAGCACATACTALC
GCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTGTAT
. CTGCAAATGAACAGCCTGCATGCCHEAGBACACCGCGETATATTACTGTGCGAAAACGCTT
TCGGGTTCTGATATGGCGTTTGACTACTGEGGCCAGGGAACCCTGGTCACCATCTCGAGT

>DOM4-64 (SEQ ID NO:414)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGEGGGGGTCCCTGCGTCTC
TCCTGTGCAGCCTCCGGATTCACCTTTAGCAGCTATGCCATGAGCTGGGETCCGCCAGGCT
CCAGGGAAGGGTCTAGAGTGGGTCTCAGCTATTAGTGCTAGTGETGETAGCACATACTAC
GCAGACTCCGTGAAGGECCGETTCACCATCTCCCGCGACAATTCCAAGARCACGCTGTAT -
CTGCARATGAACAGCCTGCGTGCCGACGACACCECGGTATATTACTGTGCGAAAGGTATG
ACTGTTGGACATTTTCAGTTTGACTACTGGGGCCAGGGAACCCTGETCACCGTCTCGAGC

>DOM4-65 (SEQ ID NO:41S5)

GAGGTGCAGCTETTGGAGTCTGEGGGAGGCTTGGTACAGCCTGGGGGETCCCTGCETCTS
TCCT@TGECAGCCTCCGGATTCACCTTTAGCAGCTATGCCATGAGCTGEGTCCECCAGGCT
CCAGGGRAGGGTCTAGAGTGGGTCTCAGCTATTAGTGATAGTCGGTGGTAGCACATACTAC
GCAGACTCCGTGAAGGGCCGETTCACCATCTCCCGCGACAATTCCAAGAACACGCTGTAT
CTGCAAATGAACAGCCTGCGTCGCCGAGGACACCGCGGTATATTACTGTGCGAANGCETTT
GCGCATGTGATGGEGEGGTTTTGACTACTGGGGCCAGGEAACCCTGGTCACCETCTCGAGT

>DOM4-66 (SEQ ID NO:416) )

GAGGTGCAGCTGTTCGGACGTCTGGGGEAGGCTTGGTACAGCCTGECECGETCCCTGCETCTC
TCCTGTGCAGCCTCCGAATTCACCTTTAGCAGCTATGCCATGAGCTGEGTCCGCCAGGLT
CCAGGGAAGGGTCTAGAGTGGGTCTCAGCTATTAGTGCTAGTGGTGGTAGCACATACTAC
GCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGARCACGCTGTAT
CTGCAAATGAACAGCCTGCEGTEGCCCRAGEACACCECGGTATATTACTCTGCGAAAGCTATG
AGTCATAAGTTTCAGGGGTTTGACTACTCGCACCAGGEAACCCTEGTCACCATCTCGAGT

>DOM4-67 (SEQ ID NO:417)
GAGGTGCAGCTETTGCACTCTCGCGCGAGGCTTGGTACAGCCTEGEGEETCCCTGCGTCTC
TCCTGTGCAGCCTCCGGATTCACCTTTGETGETTATACTATGGCTTAGETCCGCCAGGLT
CCAGGCGAAGGCGTCTAGAGTGEGTCTCAAGGATTTCGCCATCECETAGEAEGTACATACTAC
GCAGACTCCGTGAAGGECCGGTTCACCATCTCCCGCGACAATTCCARAGAACACGCTGTAT
CTGCAAATGAACAGCCTGCETGCCGAGGACACCGCGGTATATTACTGTGCGAAAATGATT
CAGGGGCTTAGETTTGACTACTGEGCGGTCAGEGEGAACCCTGETCACCATCTCCGAGE

>DOM4-68 (SEQ ID NO:418)
GAGGTGCAGCTGTTGCAGTCTAGCEGAGGECTTGGTACAGCCTGEGCECGGTCCCTGCATCTC
" TCCTGTCCAGCCTCCGEATTCACCTTTGCGECTTATTCGATGTCGTGEGTCCGCCAGGCT
CCAGGGAAGGETCTAGAGTGGGTCTCARGTATTGCTCCTGATGCTACTCATACATACTAC
GCAGACTCCGTGABRGGGCCGETTCACCATCTCCCGCGACAATTCCARAGARCACGCTGTAT
CTGCAAATGAACAGCCTGCGTACCGAGGACACCGCGGTATATTACTGTGCGAAATGECTT
GAGCTTCCTATTTTTGACTACTGGGGTCAGGGAACCCTEGTCACCGTCTCGAGC

>DOM4 -69 (SEQ ID NO:419)
GAGGTGCAGCTGTTGGAGTCTGGGGEGAGGCTTGGTACAGCCTGGEGGGTCCCTGCGETCTC
TCCTATGCAGCCTCCGGATTCACCTTTCCTTATTATCATATGGCGTGEGTCCGCCAGGCT
CCAGGGRAGGGTCTAGAGTGGGTCTCATCGATTACGCCTTCGGGTGGTCAGACATACTAL
GCAGACTCCGTGAAGGGCCGETTCACCATCTCCCGCGACAATTCCAARGAACACGCTGTAT
CTGCAAATGAACAGCCTGCGTGCCGAGGACACCECGATATATTACTGTGCCARRAATTCAT
CGTGCGGGGGCTGCTAGTAATTTTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCG
AGC
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>DOM4-70 {SEQ ID NO:420)
GAGGTGCAGCTOTTEGAGTCTGGEGGAGECTTEGTACAGCCTAGGGEETCCCTECGTCTC
PCCTGTGCAGCCTCCGGATTCACCTTTGGTGCGTATGAGATGAATTGGGTCCGCCAGGCT
CCRGGCAAGGGTCTAGAGTGGG TCTCAACGATTGATAGTAAGGGTTTTAAGACATACTALC
GCAGACTCCGTGAAGERCCGETTCACCATCTCCCGCGACAATTCCAAGAACACGCTGTAT
CTGCAAATGAACAGCCTGCGTECCGAGGACRCCACEETATATTACTGTGCGAARTCTTCG
GTGACGTCTCTTTITGGCGTATAGTAGGCATTTTGACTACTGGGETCAGGGAACCCTGETC
ACCGTCTCGAGC

. >DOM4-71 (SEQ ID NO:421)
GAGGTCECAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGEGAGETCCCTGCGTCTC
PCCTGTGCAGCCTCCGGATTCACCT T ITCGAATTATGATATGGCTTGGGTCCGCCAGGCT
CCAGGGAAGGGTCTAGAGTGGGTCTCAAGTATTTCGGATATGGGTAGGGCTACATACTAC
GCAGACTCCGTGAAGAGCCGETTCACCATCTCCCECGACAATTCCAAGAACACGCTGTAT
CTGCAAATGAACAGCCTGCATGCCEGAGGACACCGCEGTATATTACTGTGCGAAAACTTTT
GCTACTAATAGGATGCTTTCTGCCCCTTTTGACTACTGGGGTCAGGEGAACCCTGGTCACC
GTCTCGAGC

>DOM4-72 (SEQ ID NQ:422)
GAGGTCCACCTOTTCEAGTCTEGAGEAGGCTTECTACAGCCTGEEGGETCCCTGCGTCIC
TCCTETGCACGCTCCGGATTCACCTTTCGGGATTATCCOATGAGTTGGGTCCGCCAGGCT
COAGGCGAAGGETCTAGAGTGEETCTCAACGATTTATTCTTGGGCTTCTAAGACATACTAL
GCAGACTCCGTGAAGGGCCGETTCACCATCTCCCGCCACAATTCCAAGAACACGCTGTAT
CTGCAAATGAACAGCCTGCGTGCCGAGGATACCGCGETATATTACTETGCGAARATGGCG
CAGGCEEAGACTTCGCCTAATAATTATTTTGACTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM4-73 (SEQ ID NO:423)
GAGGTGCAGCTETTGEAGTCTEGGUCGAGECTTGGTACAGCCTAEGGGRTCCCTGCGTCTC
TCOTGTGCAGCCTCCGGATTCACCTTTGATGATTATAAGATGAGTTGGGTCCECCAGECT
CCAGGGAAGGGTCTAGAGTGGCTCTCATCGATTAATGGTTCTGEGCAGGGTACATACTAC
GCAGACTCCGTGAAGGGCCGETTCACCATCTCCCGCGACAATTCCAAGAACACGCTGTAT
CTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGETATATTACTEGTGCGRAATCTICTG
GCTTPTGGCGTCTACTCAGCATACTGETTTTGACTACTGRCETCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM4-74 (SEQ ID NO:424)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGTCTATTGECGAGAGGTTATGGTGGTACCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCTATAATAGTTCCGTGTTGCAARGTGEGGTCCCATCA
CQTTTCACTGGCAGTGGATCTGEGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGAGTTGGAGGGGGCCTGCTACGTTCGGCCAA
GGGACCAAGUTGGRAAATCARACGG . -

sDOM4-75 (SEQ ID NO:425)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGCGATATTGATCGGGCTTTACAGTGGTACCAGCAGRARCCA
GGGAAAGCCCCTAAGCTCCTGATCTATATGAGTTCCGTTTTGCAAAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGEATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGCAGGCTGGGRTATCCTTTTACGTTCGGCCAR
GUGACCARGGTGGARATCARACGS

>DOM4-76 (SBQ ID NO:426)

GACATCCAGATGACCCAGTCTCCATCCTCCCTETCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGAATATTGATCGTGAGTTACGTTGGTACCAGCAGARACCA
GGGAARGCCCCTATGCTCCTGATCTATCATGCGTCCAGGTTGCARAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTEGATCTGGGACAGATTTCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATTTTACTTGGCCTCTTACGTTCGGCCRAA
GGGACCAAGGTGGAAATCARACGG
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>DOM4-78 (SEQ ID NO:427)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCCGGECAAGTCAGAGTATTAGTACTTCGTTACAGTGGTACCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCTATTCTAGTTCCACGTTGCAAAGTGEGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCARCCT
GAAGATTTITGCTACGTACTACTGTCAACAGCAGTGGGAGTATCCTTTTACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGE

>DOM4-79 (SEQ ID NO:428)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGRAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGAATATTGETACGEGCGTTATCTTGGTATCAGCAGAAACCA
GGGBARAGCCCCTAAGCTCCTGATCTATTGGGCTTCCATT TTGCAAAGTEGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGACTAATTCTTGGCCTTTTACGTTTGGCCAA
GGGACCAAGGTGGAAATCAAACGS

>DOM4-80 (SEQ ID NO:429) ) ‘
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGAAGATTGATGATGCGTTACAGTGGTATCAGCAGAARCCA
GGGAAAGCCCCTAAGCTCCTGATCTATTTGGCGTCCCATTTGCAAAGTGGEGTCCCATCA
CGTTTCAGIGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTTTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGCAGAGTAATTGGCCTTTTACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGG

>DOM4 ~81 (SEQ ID NO:430)

GACATCCGGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCEGGCAAGTCAGAGTATTGEGCCECCGTTACAGTCGTATCAGCAGAAACCA
CGGAAAGCCCCTAAGCTCCIGATCTATCAGCEGTTCCATETTGCAAAGTGCEGETCCCATCA
CATTTCAGTGGCAGTGGATCTGECACAGAT TTCACTCTCACCATCAGCAGTCTGCAACCT
GRARGATTTTGCTACGTACTACTGTCAACAGAGT TATCTGTGGCCTTTTACGTTCGGCCAR
GGGACCAAGGTGGAAATCARACGG

>DOM4-B2 (SEQ ID NO:431)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGEGCARGTCAGGAGATTGGGAAGGACGTTATTGTEGTATCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCTATGATGTTTCCOTTTTGCAAAGTGGGGTCCCATCA,

- CGTTTCAGTGGCAGTCGATCTGGCGACACATTTCACTCTCACCATCAGCAGTCTEGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCAGTCTTATCCTAATACGTTCGGCCAA
GGGACCAAGGBTGGAAATCARACGEG

>DOM4-83 (SEQ ID NO:432)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGCAGATTATGAGGAGTTTAAATTGGTATCAGCAGAAACCA
GGCAARGCCCCTAAGCTCCTGATCTATCAGAGTTCCATTTTGCAAAGTGGEGGTCCCATCA
CGTTTCAGTGGCAGTGCATCTGEGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGGCATGECAGTATCCTTTTACGTTCGGCCAA
GGGACCARAGGTGGAAATCAAACGG

>DOM4-84 (SEQ ID NO:433)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTETCACC
ATCACTTGCCGGGCAAGTCAGGATATTCAGCGGCGTTTAGCTTGGTATCAGCAGARACCA
GGGAARGCCCCTAAGCTCCTGATCTATAATGTGTCCTATTTGCAAAGTGGGGTCCOCATCA
CGTTTCAGTUGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACCTACTACTGTCAACAGTATAATGAT TATCCTACGACGTTCGGCCAA
GGGACCARGGTGGAAATCAAACGGE
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>DOM4-~85 (SEQ ID NO:434)
GAGGTGCAGCTGTTGGAGTCTGEGEGAGGCTTGBTACAGCCTGEGGAGTCCCTGCGTCTC
TCCTGTGCAGCCTCCGGATTCACCTTTAGGATGTATCAGATGTATTGGGTCCGCCAGGCT
CCAGGGAAGGGTCTAGAGTGCGTCTCARGTATTAGTGCGTCTGGTGCGAGTACATACTAC
GCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTGETAT
CTGCAAATGAACAGCCTGCGTGCCEAGGACACCGCGGTATATTACTGTGCGAAAGCTECT
AGTAGTITTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC

>DOM4-86 (SEQ ID NO:435)
GAGGTGCAGCTGTTGCAGTCTGCGGGAGGCTTGETACAGCCTEGGGEETCCCTACGTCTC
TCCTGTGCAGCCTCCGGATTCACCTTCGCTAGTTATCAGATGTATTGGGTCCGCCAGGCT
CCAGGGAAGGGTCTAGAGTGGGTCTCAACTAT TAGTCCTTCTGGTGGGGGGACATACTAC
GCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCECGACAATTCCAAGAACACGCTGTAT
CTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAARAGCEAT
ACTGGTACGTTTGACTACTGGGGTCAGEGGAACCCTGGTCACCGTCTCGAGC

>DOM4-87 (SEQ ID NO:436)
GAGGTGCAGCTGTTGGAGTCTGGEGGAGGTTTGGTACAGCCTEGGGGGTCCCTGCGTCTC
TCCTGTGCAGCCTCCGGATTCACCTTTAATAAGTAT TCTATGGGGTGGGTCCGCCAGGCT
CCAGGGAAGGGTCTAGAGTGGGTCTCACGTATTTCTTCTTCGGGTCGGTGGTACATACTAC
GCAGACTCCGTGRAGGGCCGATTCACCATCTCCCGCAACAATTCCAAGAACACGCTGTAT
CTGCAAATGAACAGCCTGCETGCCGAGGACACCBCGGTATATTACTGTGCGARAGTTGCT
AATCCGTTTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC

>DOM4-88 (SEQ ID NO:437)
GAGGTGCAGCTGTTGGAGTCTGGGGEAGCCTTGGTACAGCCTGGGEBGTCCCTGCGETCTC
TCCTGTGCAGCCTCCGGATTCACCTTTARTARGTATTCYATGGGGTGCGTCCGCCAGGLT
CCAGGGAAGGGTCTAGAGTCGETCTCACGTATTTCTTCTTCGGGTGGTGGTACATACTAC
GCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTGTAT
CTGCAAATGAACAGCCTGCGTGCCCGAGGACACCGCGGTATATTACTGTGCGARAGAGCCT
GATAGGTCTGGGTATCTTACTAGGGTGGCGTTTGACTACTGEGGTCAGGGAACCCTGGTC
ACCGTCTCGAGC

>DOM4 -89 (SEQ ID NO:438}
GAGGTGCAGCTGTTECCAGTCTEGGEGAGCGCTTGETACAGCCTEGGEEEGTCCCTGCGTCTC
TCCTGTGCAGCCTCCEGATTCACCTTTGAGACTTATCAGATGTGETAGETCCECCAGGCT
CCAGGGAAGGGTCTAGAGTGCGTCTCAAGTATTTCTCCGAGTGATTCTGGTACATACTAC
GCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTGTAT
CTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGETTTATTACTGTGCGAAAATGTGT
CCTCGTTGTAGGEGATATGGTTAGTCTTTTTGACTACTGGGETCAGGGAACCCTGGTCACC
GTCTCGAGC

. >DOM4-90 (SEQ ID NO:439)
GAGGTGCRGCTGTTCGAGTCTGCGGGAGGCTTGGTACAGCCTGEEGEETCCCTGCATCTC
'TCCTGTGCAGCCTCCGGATTCACCTTTTCGGAGTATGGTATGTCGGTGGGTCCGCCAGECT
CCAGGGAAGGGTCTAGAGTGGGTCTCAGGTATTACTGCTACTGGTARGATGACATACTAC
GCAGACTCCOGTGARGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTGTAT
CTGCAARATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAATCGAGT
CTTCCTTCGGGTCAGGGTCATTTTGACTACTGGGETCAGGGAACCCTGGTCACCGTCTCG
AGC )

>DOM4-91 (SEQ ID NO:440)
GAGGTGCAGCTCTTGCAGTCTGGGEGAGGCTTAGTACAGCCTAEGEEGTCCCTSCGTCTC
TCCTGTGCAGCCTCCGGATTCACCTTTCGTGAGTATCAGATGTCTTGGGCCCGCCAGGLT
CCAGGGAAGGGTCTAGAGTGGGTCTCAACGATTAGTGCTTCGGGTAGTGGGACATACTAC
GCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCCGACAATTCCAAGAACACGETGTAT
CTGCAAATGAACAGCCTGCGTGCCGAGGATACCGCAGTATATTACTGTGCGAAACGGTTT
AAGATTTCTCCGGTTTTTAGTAGTTTTGACTACTGGGGTCAGGGAACCCTGGTCACCETC
TCGAGC
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>DOM4-92 (SEQ ID NO:441) .
GAGGTGCAGCTGTTGGAGTCTGGGGEAGGCTTGGTACAGCCTEGGECETCCCTGCGTCTC
TCCTGTGCAGCCTCCEGATTCACCTTTGCCGAGTATCAGATGTATTGGGTCCGCCAGGCT
CCAGGGAAGGGTCTAGACGTGGGTCTCATCTATTTCTGTGTCTCGTGCTGGTACATACTAC
GCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTGTAT
CTECAAATGAACAGCCTACGTGCCCAGGACACCGCGGTATATTACTGTGCCGAAATCGCGE
AATACGCTGACGGATTCGCATCGTTTTCGACTACTGGGGTCAGGGAACCCTGETCACCETC
TCGAGC

>DOM4-93 (SBQ ID NO:442)
GAGGTGCAGCTGTTGGAGTCTGGGEEAGGCTTGGTACAGCCTGEGGAGTCCCTGCGTOTC
TCCTGTGCAGCCTCCGGATTCACCTTTACGAGGETATCAGATGGCGTECGTCCGCCAGROT
CCAGGGRAGGGTCTAGAGTCGGTCTCATCTATTTCGAGTAGTGGTGCGGGTACATACTAC
GCAGACTCCGTGAAGGECCEGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTGTAT
CTGCARATGAACAGCCTGCGTGCCGAGGACACCGCEEGTATATTACTGTGCCAARTGGECE
GCTAATTTTTCGGGTAAT TATAGGCCTARGTTTGACTACTOGGGTCAGEGAACCCTGGTC
ACCGTCTCGAGC

>DOM4-94 (SEQ ID NO:443)
GAGGTGCAGCTETTGEAGTCTGGGGGAGGCTTGETACAGCCTGGGEGAGTCCCTGCETCTC
TCCTGTECAGCCTCCGEATTCACCT T TAAGGATTATACGATGACGTCECTCCGCCAGGLT
CCRAGGGAAGGGTCTGGAGTGGGTCTCAAGEATTTCGTCATCGEETECCEETACATACTAC
GCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCAGCGACAATTCCAAGAACACGCTGTAT
CTGCAAATCGAACAGCCTGCGTEGCCGAGGATACCGCGGTATATTACTGTGCGAAAGTTGGG
AATTCTAGTAGGGTGTCTCATACTTTTGACTACTGGGGTCAGGGAACCCTGETCACCETE
TCGAGC

>DOM4-~-95 (SEQ ID NO:444)
GAGGTGCAGCTETTECAGTCTGGEEOAGGCTTGETACAGCCTEEGEECTCCCTGCGTCTC
TCCTGTGCAGCCTCCGGATTCACCTTTGCGCAGTATTCTATGGGETGGETCCECCAGGET
- CCAGGGAAGGGTCTGEAGTGGGTCTCAAGGAT TTCGAGTTCGCGTAGTAGTACATACTAC
GCAGACTCCGTGAAGGGCCEGTTCACCATCTCCCGCCACAATTCCAAGAACACGCTGTAT
CTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGAGGGT
AGGCCTCTTACGGCTTCTTTGCOTTTTGACTACTGGEGTCAGGGAACCCTGETCACCGTC
TCGAGC

>DOM4~96 (SEQ ID NO:445)
GAGETGCAGCTGTTGCAGTCTGGGGGAGGCTTEGTACGBCCTEBGEEGCETCCCTGCGTCTC
TCCTGTGCACCCTCCGGATTCACCT T TAGGATGTATCAGATETAT GGG TCCGCCAGGOT
CCAGGCGAAGGGTCTAGAGTGGGTCTCAAGTATTAGTGCGTCTGGTGCGEGTACATACTAC
GCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTGTAT
CTGCAAATGAACAGCCTGCGTGCCEGAGGACACCGCGGTATATTACTGTGCCAAAGGTATG
ATGCCGCTGAGTTCTTTTGACTACTGGGGTCAGGGAACCCTGETCACCGTCTCGAGC

>DOM4-97 (SEQ ID NO:446)
GAGGTGCAGCTGTTGGAGTCTGEGGEAGGCTTAGTACAGCCTEGAEEGTCCCTGCGTCTC
" TCCTGTGCAGCCTCCGGATTCACCTTTGGGAAGTATTCTATGTCGTEGGCTCCECCAGELT
CCAGGGAAGGGTCTAGAGTGGETCTCAAGTATTCTGRATTCGGGTGTTTTTACATACTAC
GCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTGTAC
CTGCARATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAAATGTT
TCGACTCCGGAGGGETTTGACTACTGGGGTCACGGAACCCTGGTCACCGTCTCGAGT
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>DOM4-98 (SEQ ID NO:447)

GAGGTGCAGCTGTTGGAGTCTGBGEGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTC
TCCTGTGCAGCCTCCGGATTCACCTTTGAGACTTATGCGATCGAGTTGGEGTCCECCAGGCT
CCAGGGAAGGGTCTAGAGTGGGTCTCATCGATTGEGTATGCATGGTAGECCTACATACTAC
GCAGACTCCGTGRAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTGTAT
CTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAACAGAAG
ACTTCTCAGTCGGGGGCGTTTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC

>DOM4-99 (SEQ ID NO:448) _
GAGGTECAGCTGTTGGAGTCTGGGGGAGECTTGETACAGCCTGGGGEGTCCCTGCGTCTC
TCCTGTGCAGCCTCCGGATTCACCTTTAGTTCGTATACGATGGAGTGEGGTCCECCAGGCT
CCAGGGAAGGGTCTAGAGTGGGTCTCAAGGATTTCGTCATCAGETECGGGTACATACTAC
GCAGACTCCGTGARGGGCCGGTTCACCATCTCCCECGACAATTCCAGGAACACGCTGTAT
CTGCAAATGAACAGCCTGCGTGCCAGAGGACACCGCEGTATATTACTGTGCCAAAAGGACT
TCTTTGGCTGATGTGTTTGACTACTGGGGTCAGEGAACCCTGGTCACCGTCTCGAGE

>DOM4-100 (SEQ ID NO:449)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTC
TCCTGTECAGCCTCCGGATTCACCTTTCGTGCATATGCGATGGCTIGGATCCGCCAGGCT |
CCAGGGARGGGTCTAGAGTGGETCTCAACGATTTCTGGTACTGGTGATCATACATACTAC
GCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCARGARCACGCTGTAT
CTGCARATGAACAGCCTGCGTGCCCAGGACACCECGGTATATTACTGTGCGARRGCTCAT
GGTAATCCGETTTCGGATCTITTCTTTTGACTACTGGGGTCAGCGAACCCTCGGTCACCETC
TCGAGC

>DOM4-101 (SEQ ID NO:450) :

GAGGTGCAGCTGTTGGAGTCTGCECGAGECTTGETACAGCCTEGGEEETCCCTGCGTCTC
TCCTGTGCAGCCTCCAGATTCACCTTTCGTAGGTATGATATGTCGTGCGTCCGCCAGGCT
CCAGGGARGEGGTCTAGAGTGGGTCTCAACGATTTCTAGTACGGGTCGGACTACATACTAC
GCAGACTCCGTGARGGGECCGETTCACCATCTCCCGCGACAATTCCAAGAACACGCTGTAT
CTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGARAGCGCTT
GAGACTETTTCTGEGECETTITGACTACTGGGETCAGGEAACCCTGGTCACCGTCTCGAGT

>DOM4~-102 (SEQ ID NO:451)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTETCACC
ATCACTTGCCGGGCTAGTCAGAATATTGETTATAGTTTAGATTGGTACCAGCAGAAACCA
GCGAAAGCCCCTAGGCTCCTEGATCTATTTTGGTTCCCEGTTGCARAGTGEGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTCEGACACATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGCTGCTGAAGCCGCCTTTTACGTTCGGCCAA
GGGACCAAGGTGGAAATCRAACGG

>DOM4-103 (SEQ ID NO:452)

GACATCCAGATGACCCAGTCTCCATCCTCCCTETCTGCATCTGTAGGAGACCGTGTCACT
ATCACTTGCCGGGCAAGTCAGAGGATTGGGCCTAGTTTATTGTGGTATCAGCAGAARACCA
GGGARAGCCCCTAAGCTCCTGATCTATAATACTTCCGTGTTGCAAAGTGGGGTCCCATCA
CGTTTCAGGCGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGCTCAACAGACTTGCAATTATCCTTTITACGTTCGGCCAA
GGGACCAAGGTGGAARATCAAACGG

>DOM4-104 (SEQ ID NO:453)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGEACAAGTCAGAATATTGAGCTCIGATTTATGGTGETATCAGCAGAAACCA
GGGAARAGCCCCTAAGCTCCTGATCTATAATTCGTCCTTTTTGCARAGTGGGETCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GARAGATTTTGCTACGTACTACTGTCAACAGCCATGGCAGAGTCCTACCACGTTCGGCCAA
GGGACCAARGGTGGARATCAAARCGG
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>DOM4-105 (SEQ ID NO:454)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTETCACC
ATCACTTGCCGGGCAAGTCAGAATATTGGTCAGAATTTATGGTGGTACCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCTATGGGTCGTCCAAGTTGCAAAGTGGGGTCCCACCA
CGTTTCAGTCGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACCGGCTTGGCAGGGGCCTARGACGTTCGGCCAA
GGGACCAAGGTGCGAGATCABACGG

>DOM4-106 (SEQ ID NO:455)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGTGGATT TCCCATCGTTTAATGTGEGTATCAGCAGARACCA
GGGAAGGCCCCTAAGCTCCTGATCTATAGGGCGTCCGAGTTGCAARGTGGGGTCCCATCR
CGTTTCAGTGGCAGTGCATCTGGCGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTIGCTACGTACTACTGTCAACAGAATGCGAGGATGCCTCATACGTTCGGCCAA
GGCACCAAGGTGGAAATCARACGG

>DOM4-107 (SEQ ID NO:456)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGAGTATTGATACTGGTTTAGATTCGEGTATCAGCAGAAACCA
GGGRARGCCCCTAAGCTCCTGATCTATAGGGTCTCCACGTTGCAAAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGEGATCTGEGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGCTTCGTCATCCACCTTTTACGTTCGGCCAA
GGGACCAAGGTGGARATCARACGG

>DOM4-108 (SEQ ID NO:457) N
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACT
ATCACTTGCCGGGCAAGTCAGAATATTGGGTCTGCGTTACAATGGTATCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCTATCAGATTTCCAAGTTGCAAAGTGGGGTCCCATCA
CGTTTCAGTCGGCAGTGGATCTGGCACAGATTITCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGAATGAGAGTTCGCCTTTTACGTTCGGCCAA
GGGACCAAGGTGGAAATCARACGG

>DOM4-109 (SEQ ID NO:458)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAATCAGAGGATTGAGAGTTCTTTAAATTGGTACCAGCAGAAACCA
GGGAAAGCCCCTANGCTCCTGATCTATTTGTCGTCCATTTTGCAAAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGEATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
4GAAGATTTTGCTACGTACTACTGTCAACAGCAGTGGACTTATCCTTTTACGTTCGGCCAA
GGGACCAAGGTGGAAATCARACGG

>DOM4-110 (SEQ ID NO:459)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCARGTCAGAATATTGGTARGTCTTTAGATTGGTATCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCTATTTIGACTTCCATGTTGCARAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTECAACCT
GAAGATTTITGCTACGTACTACTGTCAACAGTTGCAGCGTCCTCCTTTTACGTTCGGCCAR
GGGACCAAGGTGGAAATCAAACGG

>DOM4-111 (SEQ ID NO:460)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
. ATCACTTGCCGGGCAACTCAGTCTATTGCTAAGTGCTTATATTGGTATCAGCAGAAACCA
GGGAARAGCCCCTAAGCTCCTGATCTATGAGTCGTCCCTGTTGCAAAGTGGAGTCCCATCA
COGTTTCAGTGGCAGTGAATCTEGGEACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATGACATTTATCCTTTTACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGG
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>DOM4-112 (SEQ ID NO:461)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCAGGCAAGTCAGCATATTGGTGAGGAGTTACTTTGGTACCAGCAGAAACCA
GGGAAAGACCCTAAGCTCCTGATCTATTCTGGTTCCACGTTGCAAAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCTTGTGTGGCCTAATACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGE

>DOM4-113 (SEQ ID NO:462)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCCGCCAAGTCAGAATATTAAGACTTCGTTATTGTGGTATCAGCAGAAACCA
GGGARAGCCCCTRAGCTCCTCGATCTATTGGGCTTCCAGGTTGCARAGTGGCGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGACTTTGCGATTGGCCTTT TACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGG

>DOM4-114 (SEQ 1D NO:463)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAARGTCAGCCGATTTGGTATAAGTTAAATTGGTATCAGCAAAAACCA
GGGAAAGCCCCTAAGCTCCTGATCTATGCGGCTICCATGTTGCARAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGCAGCTTATTCATCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCARACGG '

>DOM4-115 (SEQ ID NO:464)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGEGCAAGTCAGGATATTGATAATAATT TATGGTGETATCAGCAGARACCA
GGGARAGCCCCTAAGCTCCTGATCTATTCGGCTTCCTTGTTGCARAGTCGGGTCCCATCA
CGTTTCAGTGGCAGTGCGATCTEGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGGCTTGGACGAGTCCTAAGACGTTCGGCCAA
GGGACCAAGGTGGAAATCAARCGE

>DOM4-116 (SEQ ID NO:465)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGTCTATTAGTGAGTATTTATATTGGTATCAGCAGARACCA
GGGAARAGCCCCTAAGCTCCTGATCTATCATGCGTCCGTTTTGCAACGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTCTGCTACGTACTACTGTCAACAGTATGCGTTTTCTCCTAGGACGTTCGGCCAA
GGGACCAAGGTGGABRATCRAACGG

>DOM4-117 (SEQ ID NO:466)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGEGATTCATATTAGTTTACAGTGGTACCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCTATCAGGGGTCCATTTTGCARAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTTACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGCAGTATCATTITCCTTTTACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGG V

>DOM4-118 (SEQ ID NO:467)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGCCTATTTTGCGTGCGTTAGCGTGGTATCAGCAGAARACCA
GGGAAAGCCCCTAAGCTCCTGATCTATTTGTCGTCCCATTTGCAAAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGAGGTGGGTGCAGCCTTATACGTTCGGCCAA
GGGACCACGGTGGAAATCAAACGE
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>DOM4-119 (SEQ ID NO:468)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCECC
ATCACTTGCCGGGCAAGTCAGAGGATTATGAAGGCATTAAATTGCTATCAGCAGAARACCA
GGGAAAGCCCCTAAGCTCCTGATCTATCAGGCGTCCCTTTTACABAGTEGGGTCCCATCA
CGTTTCAGTGGCGGTEGATCTGGGACACGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTGRCTACCTACTACTGTCAACAGACGCGATGTTTGGCCTTTTACGTTCGGCCAA
GCGACCARGGTGGARATCARAACGE )

>DOM4-120 (SEQ ID NO:469)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGTGATTGATCGGACTTTATATTGGTACCAGCAGARACCA
GGGAAAGCCCCTAAGCTCCTGATCTATAATGTTTCCTTTCTGCRAARGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGAGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATGAGTCGAAGCCTTATACGTTCGGECCAR
GGGACCAAGGTGGAAATCAAACGG

>DOM4-121 (SEQ ID NO:470)}

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCARGTCAGCCEATTAATACTTTTTTATATTGGTACCAGCAGAAACCA
GEGAAAGCCCCTAGGCTCCTGATCTATAAGTCGTCCATTTTGCAAAGTGGGGTCCCATCA
CATTTCAGTGGCAGTGGATCTGGGACAGATTITCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATAATCTGTATCCTTTTACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGA

>DOM4-122 (SEQ ID NO:471)

GACATCCAGATGACCCAGTCTCCATCCTCCCTETCAGCATCTGTAGGACGACCGTGTCACT
ATCACTTGCCGGGCAAGTCAGAATATTGATCGTGAGTTACGTTGETACCAGCAGAAACCA
GGGAAAGCCCCTATACTCCTGATCTATCATGCGTCCAGGTTGCAAAGTGGEETCCCATCA
CETTTCAGTGGCAGTGGATCTGEGACAGATTTCACTCTCACTATCAGCAGTCTGCARCCT
GARGATTTTGCTACGTACTACTGTCAACAGTATGCTAATTGECCTCTGACGTTCGGCCAA
GEGACCAACGTGGRAATCAAACGE

>DOM4-122-1 (SEQ ID NO:472)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGGAGACCETGTCACC
ATCACTTGCCGAGCANGTCAGTCGATTEGTCETGAGTTACGTTGGTACCAGCAGAAACCA
GGGABRAGCCCCTATGTTCCTGATCTATCATGCGTCCAGGTTGCARAGTGEEETCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACTATCAGCAGTCTGCARCCT
GAACGATTTTGCTACGTACTACTGTCAACAGTATCATAGTTGECCTCTGACGTTCGGCCAA
GGGACCAAGGTGGARATCAAACGG '

>DOM4-122-2 (SEQ ID NO:473)
GACATCCAGATGACCCAGTCTCCATCCTCCCTETCAGCATCTGTAGCGAGACCGTGTCACC
ATCACTTGCCGGECAAGTCAGTCTATTGGGCGTGAGTTACATTGGTACCAGCAGARACCA
GGGAAAGCCCCTATETTCCTGATCTATCATGCATCCAGGTTGCAAAGTEGGGETCCCATCA
CGTTTCAGTGGCAGTGGATCTGEGACAGATTTCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATTTTCATTGGCCTCTGACGTTCGGCCAAA-
GGGACCAAGGTGGAAATCAAACGG

>DOM4-122-3 (SEQ ID NO:474)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGGAGACCGTETCACC
ATCACTTGCCGGGCARGTCAGTCGATTCGTCGTGAGTTACGTTGGTACCAGCAGARACCA
GGGAAAGCCCCTATGTTCCTGATCTATCATGCGTCCAGGTTGCAAAGAGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGEGACAGATTTCACTCTCACTATCAGCAGTCTGCAACCT
GRAGATTTTGCTACGTACTACTGTCAACAGTATCATAGTTGGCCTCTGACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGAE
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>DOM4-122-4 (SEQ ID NO:47S)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGRATATTGGTCGTGAGTTACGTTGGTACCAGCAGARAACCA
GGGAAAGCCCCTATGTTCCTGATCTATCATGCGTCCAGGTTGCAAAGTCGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACTATCAGCAGTCTGCAACCT
GAARGATTTTGCTACGTACTACTGTCAACAGTATAATTCGTGEGCCTCTGACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGG

>DOM4-122-5 (SEQ ID NO:476)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGECARGTCAGCATATTGOGGTTGAGTTACGTTGGTACCAGCAGAAACCA
GGGGAAGCCCCTATGTTCCTGATCTATCATGCGTCCAGGTTCGCARAGTGGEGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATTATGGGTEGCCCTCTGACGTTCGGCCAA
GGGACCARGGTGGARATCARACGG

>DOM4~-122-6 (SEQ ID NO:477)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGTGGATTGGTAGGGAGTTACGTTGGTACCAGCAGAAACCA
GGGAAAGCCCCTATGTTCCTGATCTATCATGCATCCAGGTTGCAAAGTGGGETCCCATCA
CGTTTCAGTGGCAGTGCATCTCCGACAGATTTCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGGGTGGCCTCTGACGTTCGGCCAA
GGGACCAARGGTGGAAATCAAACGG

>DOM4-122~7 (SEQ ID NO:478)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGTCTATTACTAAGGAGCTACGTTGGTACCAGCAGAAACCA
GGGAAAGCCCCTATGCTCCTGATCTATCATGCGTCCAGCTTIGCAACGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATTCTTGGCCTCTGACGTTCGGCCAA
GGGACCARGGTGGAAATCAAACGGE

>DOM4-122-8 (SEQ ID NO:479)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGGAGACCGTGTCGCC
ATCACTTGCCGGGCAAGTCAGGEEATTGGECGGEAGTTACCTTGETACCAGCAGAAACCA
GGGAAAGCCCCTATGCTCCTGATCCATCATGCGTCCAGATTGCARAAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGEGACAGATTTCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATAATCGTTGGCCTCTGACGTTCGGCCAA
GGGACCAAGGTGGARATCAAACCG

>DOM4-122-9 (SEQ ID NO:480) '
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGAATATTCGGCGTGAGTTACGTTGGTACCAGCAGARACCA
GGGGAAGCCCCTATGCTCCTGATCTATCATGCGTCCAGGTTGCAAAGTEGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTTIGCTACGTACTACTGTCAACAGTATTTTTATTAGGCCTCTGACGTTCAGCCAA
GGGACCAAGGTGGAAATCAAACGG

>DOM4-~-122-10 (SEQ ID NO:481)
GACATCCAGATGACCCAGTCTCCATCCTCCCTATCAGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGAATAT TACTCGEGAGTTACGTTGGTACCAGCAGAAACCA
CGGGAAAGCCCCTATGCTCCTGATCTATCATGCGTCCAGGTTGCRAAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGCGATCTGCGACAGAT T TCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGGEETGECCTCTGACGTTCGACCAA
GGGACCAAGGTGGAAATCAAACGG
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>DOM4-122-11 (SEQ ID NO:482)
GACATCCAGATGACCCAGTCTCCGTCCTCCCTGTCAGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGCGATTGCETCGGGAGTTACGTTGGTACCAGCAGARAACCA
GGGAAAGCCCCTATGCTCCTGATCCATCATGCGTCCAGGTTGCAAAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACAGTATAATGGTTGGCCTCTGACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGG

>DOM4-122~-12 (SEQ ID NO:483)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGBGCAAGTCAGGATATTGGTCGGGAGTTACGTTGGTACCAGCAGAAACCA
GGGAAAGCCCCTATGTTCCTGATCTATCATGCGTCCAGGTTGCARAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATGGTTTTTGGCCTCTGACGTTCGGCCAA
GGGACCAAGGTGGARATCAAACGG

>DOM4-122~-13 (SEQ ID NO:484)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTACGAAGGAGTTACGCTGGTACCAGCAGAAACCA
GGGABAGCCCCTATGCTCCTGATCCATCATGCGTCCAGGTTGCAAAGTGGGGTCCCATCA
CGTTTCAGTGCECAGTGCATCTIGGGACAGATTTCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATTCGTGGCCICTGACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGG

>DOM4~122~14 (SEQ ID NO:485)
GACATCCAGATGACCCAGTCTCCATCCTCCCTETCAGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCAGGCAAGTCAGTCTATTGGGCGTEAGTTACGTTGGTACCAGCAGARACCA
GGGARAGCCCCTATGTTCCTGATCTATCATGCGTCCAGGTTGCAAAGTGGGGTCCCATCA
CGTTTCAGTGECAGTGCGATCTGGGACAGATTTCACTCTCACTATCAGCAGTCTGCAACCT
GARGATTTTGCTACGTACTACTGTCAACAGTATTATCTTTGGCCTCTGACGTTCGGCCAR
GGGACCAAGGTGGAANTCAAACGG

>DOM4-122-15 (SEQ ID NO:486) )
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCGECATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAACTCAGCGTATTGGTGTTGAGTTACGTTGGTACCAGCAGABACCA
GGGAAAGCCCCTATGCCCCTGATCTATCATGCGTCCAGGTTGCAARGTGGGGTCCCATCA
CGTTTCAGTGGCAGTCGATCTGGCACAGATT TCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATTTTEGGATGCCCTCTGACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGE

>DOM4-122-16 (SEQ ID NO:487)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGTGGATTGATCGTGAGTTACGTTGGTACCAGCAGAAALCCA
GGGAAAGCCCCTATGCTCCTGATCTATCATGCGTCCAGGTTGCAAAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACTATCAGCAGTCTGCAACCT
CGAAGATTTTGCTACGTACTACTGTCAACAGTATCATAATTGACCTCTCACGTTCEGCCAA
GGGACCAAGGTGGAAATCAAACGG

>NOM4~-122-17 (SEQ ID NO:488)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGTCGATTTTTAAGGAGTTACGTTGGTACCAGCAGAAACCA
GAGGAAGCCCCTATGCTCCTGATCCATCATGCGTCCAGGTTGCAAAGTGGGGTCCCATCA
COGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACTATCAGCAGTCTGCARCCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGATTGGCCTCTGACGTTCGGCCAR
GGGACCAAGGTGGAAATCAAACGG
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>DOM4-122-18 (SEQ ID NO:489)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGGAGACCGTETCACC
ATCACTTGCCGGGCAAGTCAGCGAGATTGGGCGTGAGTTACGTTGGTACCAGCAGAAACCA
GGGGAAGCCCCTATGCCCCTGATCTACCATGCGTCCAGGTTIGCARAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACAGTATTTTACGTGGCCTCTGACGTTCGGCCAA
GGGACCAAGGTGGAAATCANACGG

>DOM4-~122-19 (SEQ ID NO:490)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGGAGACCGTGTCALC
ATCACTTGCCGGGCAAGTCAGCCTATTGGTATTGAGTTACGTTGGTACCAGCAGAAACCA
GGGAAAGCCCCTATGCCCCTGATCTATCATGCGTCCAGGTTGCAAAGTGGGGTCCCATCA
CGTTTCAGTGGECAGTGGATCTGEGACAGATTTCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGGTTGGCCTCTGACGTTCGGCCAA
GGGACCAAGGTGGAMAATCAAACAG

>DOM4-122-20 (SEQ ID NO:491)
CGACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTATAGGAGACCATGETCACC
ATCACTTGCCGGGCAAGTCAGTCTATTGGCCEGGAGTTACGTTAGTACCAGCAGAAACCA
GGGAAAGCCCCTATGCTCCTGATCTATCATGCGTCCAGGTTGCGAAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATAATGGTTGGCCTCTGACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGG

>DOM4~122-21 (SEQ ID NO:482)-
GACATCCAGATGACCCAGTCTCCATCCTCCCTATCAGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGTCTATTGGTCGGGAGTTACGT TGGTACCAGCAGAARCCA
GGGAAAGCCCCTATGTTCCTGATCTATCATGCGTCCAGGTTGCARAGTGGGETCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACT CTCACTATCAGCAGTCTGCAACCT
GAAGATTTTCCTACGTACTACTGTCAACAGTATTATGATTGGCCTCTGACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGG

>DOM4-~-122-22 (SEQ ID NO:493)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGGAGACCGTATCACC
ATCACTTGCCGGGCARGTCAGCCTATTGGTCCGGAGTTACGTTGGTACCAGCAGAAACCA

- GEGAAAGCCCCTATGTTCCTGATCTATCATGCGTCCAGGTTGCAAAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGCGACAGATTTCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATTCTGGGTGGCCTCTGACGTTCGGCCAAR
GGGACCAAGGTGGARATCAAACGE

>DOM4-122-25 (SEQ ID NO:494)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGTGGATTGGTAGGGAGTTACGTTGGTACCAGCAGAAACCA
GGGARAGCCCCTATGCTCCTGATCTATCATGCGTCCAGGTTGCARAGAGGEGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGEGACAGATTTCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGGGTGGCCTCTGACGTTCEGCCAA
GGGACCAAGGTGGAAATCAAACGG

>DOM4-122-26 (SEQ ID NO:495)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTATAGGAGACCGTETCACC
ATCACTTGCCGGGCAAGTCAGTGGATTGGTAGGGAGTTACGTTGGTACCAGCAGARACCA
GGGAAAGCCCCTAAGCTCCTGATCTATCATGCGTCCAGGTTGCAAAGAGGGGTCCCATCA
COTTTCAGTGACAGTGGATCTGGGACAGATTTCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCARCAGTATCATGGGTGGCCTCTGACGTTCGGCCAR
GGGACCAAGGTGGAAATCAAACGG
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>DOM4-122-27 (S8EQ ID NO:496)
GACATCCAGATGACCCAGTCTCCATCCTCCCTATCAGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCARGTCAGTCGGATTGGTAGGGAGTTACGTTGGTACCAGCAGAAACCA
GGGGAAGCCCCTATGTTCCTCGATCTATCATGCGTCCAGGTTGCARAGAGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTITGCTACGTACTACTGTCAACAGTATCATGGGTGCGCCTCTGACGTTCGGCCAA
GGGACCAAGGTGGARATCAAACGG

>DOM4-122-28 (SEQ ID NO:497)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGGAGACCGETGTCACC
ATCACTITGCCGGGCAAGTCAGTGGATTGGTAGCGAGTTACGTTGGTACCAGCAGAAACCA
GGGARAGCCCCTATGTICCTGATCCATCATGCGTCCAGETTGCARAGAGGGEGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGGGTGCCCTCTGACGTTCGGCCAR
GGGACCAAGGTGGAAATCAAACGG

>DOM4-122-29 (SEQ ID NO:498)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTETAGGAGACCGTGTCACC
ATCACITGCCGGGCAAGTCAGTGCATTGGTAGGGAGTTACGTTGETACCAGCAGAARCCA
GGGGRAGCCCCTATGTTCCTGATCCATCATGCGTCCAGCTTGCAAAGAGGGGTCCCATCA
CGTTTCRAGTGGCAGTGEATCTGGCGACAGATTTCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTITTGCTACGTACTACTGTCARCAGTATCATGGGTCCCCTCTGACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGO

>DOM4-122-30 (SEQ ID NO:439)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGTGGATTGGTAGGGAGTTACGTTGGTACCAGCAGAAACCA
GGGAARGCCCCTAAGTTCCTGATCTATCATGCGTCCAGEGTTGATAAAAGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTETGCTACGTACTACTGTCAACAGTATCATEGETCGCCTCTGACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGG

>DOM4-122-31 (SEQ ID NO:500)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCRAGTCAGTGGATTGETAGGCAGTTACGTTGGTACCAGCAGAAACCA
GGGAAAGCCCCTAAGTTCCTGATCTATCATGCGTCCAGCGTTGCAARGAGGGGTCCCATCA
CATTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGGGTTTCCTCTGACGTTCGGCCAA
GGGACCAAGGTGCARATCANACGG

>DOM4-122-32 (SEQ ID NO:501)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGTGGATTGGTAGGGAGTTACGTTCGGTACCAGCAGAAACCA
GGGARAGCCCCTAAGTTCCTGATCTATCATGCGTCCAGGTTGTACAAAGEGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGGGTGGCCTCTGACGT'TCGGCCAA
GGGACCAAGGTGGAAATCARACGG

>DOM4-122-33 (SEQ ID NO:502)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGTCCATTGGTAGGGAGTTACGTTGGTACCAGCAGARACCA
GGGAAAGCCCCTAAGTTCCTGATCTATCATGCGTCCAGGTTGCAATCAGGGGTCCCATCA
CATTTCAGTGGCAGTGGATCTGGCGACAGATTTCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGGGTGGCCTCTGACGTTCGGCCAR
GGGACCAAGGTGGAAATCAAACGG
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>DOM4-122-34 (SEQ ID NO:503)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGGAGACCGTETCACC
ATCACTTGCCGGGCAAGTCAGTGCATTGGTAGGGAGTTACGTTGGTACCAGCAGAAACCA
GGGAAAGCCCCTAAGCTECTGATCTATCATGCCTCCAGETTGCARNTCAGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCARCAGTATCATGEGTEGCCTCTGACGTTCGGCCAA
GGGACCAAGGTGGAARATCAAACGG

>DOM4-122-35 (SEQ ID NO:504)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTGCATGGATTGGTAGGGAGTTACGTTGGTACCAGCAGAAACCA
GGGARAGCCCCTAAGTTCCTGATCTATCATGCGTCCAGGTTGATAARAGGGOTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGAT T TCACTCTCACTATCAGCAGTCTGCAACCT

. GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGGGTGGCCTCTGACGTTCGGCCAR
GGGACCAAGGTGGAAATCAAACGG

>DOM4-122-36 (SEQ ID NO:505)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGEECAAGTGAATCCAT TGGTAGCOAGTTACGTTGGTACCAGCAGAAACCA
GGGAAAGCCCCTAAGTTCCTGATCTATCATGCGTCCAGGTTGTACAAAGGGGTCCCATCA
CGTTTCAGTGECAGTGCATCTEGGACAGAT T TCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGGGTGGCCTCTGACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGE

>DOM4-122-37 (SEQ ID NO:506)
GACATCCAGATGATCCAGTCTCCATCCTCCCTGTCAGCATC TGTAGGAGACCETGTCACC
ATCACTTGCCGGGCAAGTCAGTGGATTGGTAGGGAGTTACGTTGGTACCAGCAGAAACCA
GGGAAAGCCCCTAAGCTGCTGATCCATCATGCGTCCAGGTTGCAAAGAGGGETCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTTTACTACGTACTACTGTCAACAGTATCATGGGTGGCCTCTGACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGG

>DOM4-~122-38 (SEQ ID NO:507)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGTGGAT TGGTAGGGAGTTACGTTGGTACCAGCAGARACCA
GGBAAAGCCCCTAAGCCGCTGATCTATCATECCTCCAGGTTGCAAAGAGGGGTCCCATCA -
COTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATEGGTGGCCTCTGACGTTCGGCCAA
GGGACCAAGGTGGAAATCGAACGG

>DOM4-122-39 (SEQ ID NO:508)
GACATCCAGATGACCCAGTCTCCATCCTCCCTETCAGCATCTGTAGGAGACCGTGTCACS
ATCACTTGCCGGGCAAGTCAGTGGATTGGTAGGGAGTTACGTTGGTACCAGCAGAAACCA
GGGRAARGACCCTAAGCCGECTGATCTATCATGCGTCCAGGTTGCAAAGAGGEGTCCCATCA
CGTTTCAGTGGCAGTEEATCTGGGACAGGETTTCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGGGTGGCCTCTGACGTTCGGCCAA
GGGARCCAAGGTGGAAATCAAACGE

>DOM4-122-40 (SEQ ID NO:509)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGTGGATTGGTAGGGAGTTACGTTGGTACCAGCAGAAACCA
GGGRAAGACCCTAAGGTGCTGATCTTTCATGCGTCCAGGTTGCAAAGAGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATCGGTGGCCTC TGACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGG
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>DOM4-122-41 (SEQ ID NO:510)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGCGAGACCGTGTCACC
ATCACTTGCCGGECAAGTCAGTECGATTGGTAGGCAGTTACGTTGGTACCAGCAGAAACCA
GGGARAGCCCCTAAGCAGCTGATCTATCATGCGTCCAGGTTGCAAAGAGGGGTCCCATCA
CGTTTCAGTGGCAGTCGEGATCTGGGACAGATTTCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTTTACCACGTACTACTGTCAACAGTATCATGGETGGCCTCTGACGTTCGGCCAA
GGGACCAAGGTGGARATCAAACGG

>DOM4-122-42 {(SEQ ID NO:511)
GGCATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGTGGATTGGTAGGGAGTTACGTTGGTACCAGCAGAAACCA
GGGAARGCCTCTAAGCCECTCATCTATCATGCGTCCAGETTGCARAGAGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGCGACAGATTTCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGGETGGCCTCTGACGTTCGGCCAN
GGGACCAAGGTGGAAATCAAACGG

>DOM4-122-43 (SEQ ID NO:512)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGCACGACCGTETCACC .
ATCACTTGCCGGGCARGTCAGTGGATTGCTAGGGAGT TACGTTGGTACCAGCAGAAACCA
GGGAAAGACCCTAAGCTGCTGATCCATCATGCGTCCAGETTGCARAGAGGGGETCCCATCA
CETTTCACTEGCAGTGEGATCTEGGACAGATT TCACTCTCACTATCAGTAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGOGTGCCCTCTGACGTTCGGCCAR
GGGACCAAGGTGGAAATCARACGH

>DOM4-122-44 (SEQ ID NO:513)
GACATCCAGATGACCCAGTTTCCATCCTCCCTGTCAGCATCTGTAGGAGACCGTGTCTCC
ATCACTTGCCCGGCAAGTCAGTGGATTGGTAGGGAGTTACGTTEGTACCAGCAGAMACCA
GGGAARGACCCTAAGCCGCTGATCTATCATGCGTCCAGGTTGCARAGAGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTTAGCTACGTACTACTGTCAACAGTATCATCGCCTGGCCTCTCGACATTCGGCCAA
GGGACCAAGGTGGAAATCARAACGG )

>DOM4~122-45 (SEQ ID NO:514)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGGAGACCETGTCACC
ATCACTTGCCGGCGCAAGTCAGTGGATTGCTAGCGGAGTTACGTTGEGTACCAGCAGARAALCA
GGGAAAGCCCCTAAGCCGCTGATCTATCATGCGTCCAGGTTGCARAGAGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGCACAGATTTCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTTTGCTACAGTACTACTGTCAACAGTATCATGGGTGAECCTCTGACGTTCGGCCAR
GGGACCAAGGTGGARATCAAARCGG

>DOM4-122-46 (SEQ ID NO:515)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGGAGACCGTGTCATC
ATCACTTGCCGGGCAAGTCAGTGGATTGGTAGGGAGTTACGTTGGTACCAGCAGAAACCA
GGGARAGCCCCTAAGCTGCTGATCTTTCATGCGTCCAGGTTGCAAAGAGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGGGTGGCCTCTGACGTTCGGCCAR
GGGACCAAGGTGGAAATCAAACGG

>DOM4-122-47 (SRQ ID NO:5186) )
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGCGAGACCGTGTCACC
ATCACTTGCCGGECAAGTCAGTGGATTGGTAGGGAGTTACGTTGGTACCAGCAGAARCCA
GGGAAATCCCCTAAGCCGCTGATCTATCATGCGTCCAGGTTGCAAAGAGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGCGACAGATTTCACTCTCATTATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGEATGGCCTCTGACGCTCGGCCAA
GGGACCAAGGTGGAAATCARACGG
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>DCM4 -122-48 (SEQ ID NO:517)
GACATCCAGATGACCCAGTICTCCACCCTCCCTGTCAGCATCTGTAGGAGACCGTGTCACE
ATCACTTGCCGGGCAAGTCAGTAGATTCGTAGGGAGTTACGTTGETGCCAGCAGAAACCA
GGGAAAGCCCCTAAGCTGCTGATCTTTCATGCGTCCAGGTTACAAAGAGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGAT TTCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGGGTGGCCTCTGACGTTCGGCCAA
GGGEACCAAGGTGGAMATCARACGG

>DOM4-122-49 (SEQ ID NO:518) ]
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGEAGACCGTGTCACT
ATCACTTGCCGGGCAAGTCAGTGGATTGGTAGGGAGTTACGTTGGTACCAGCAGAAACCA
GGEAAAGCCCCTARGCTGCTGATCCATCATGCGTCCAGGTTGCAMAGAGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGAT T TCACTCTCACTATCAGCAGTCTGCARCCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGGGTGGCCTCTGACGTTCGGCCAA
GGGACCAAGGTGGAAATCARMACGG

>DOM4~-122-50 {(SEQ ID NO:519)
GACATCCAGATGACCCAGTCTCCATCCTCTCTGTCAGCATCTGTAGGAGACCGTETCACC
ATCACTTGCCGGGCAAGTCAGTGGATTCGTAGGGAGT TACGTTGGTACCAGCAGAAACCA
GGGARAGCCCCTAAGCTGCTGATCCATCATGCGTCCAGGTTGCAAAGAGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTEEGGECAGATTTCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCARCAGTATCATGAGTGGCCTCTGACGTTCGGCCAA
TGGACCAAGGTGGAAATCAAACGG

>DOM4-122-51 (SEQ ID NO:520)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGTGEATTGGTAGGGAGT TACGTTGG TACCAGCAGAAACCA
GGGAARGCCCCTAAGCTECTGTTCCATCATGCGTCCAGGTTGCALAGACGEGTCCCATCR
CGTTTCAGTGGCAGTGGATCTGEGACAGATTTCACTCTCACTATCAGCAGTCTGCAACCT

. GAAGATTTTGCTACATACTACTGTCAACAGTATCATGGGTGGCCTCTGACGTTCGGCCAA
GGGACCAAGGTGGAAATCARACGE

>DOM4~122-52 (SEQ ID NOQ:521}
GACAECCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGEGCAAGTCAGTGCATIGGTAGGCGAGTTACGTTGGTACCAGCAGAAACCA
GGGAARGCCCCTAAGCTGCTGATCT TTCATGCGTCCACGTTGCARAGAGEEGTCCOATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACTATCAGCAGTCTGCAACCT
GARGATTTTGCTACGTACTACTGTCAACAGTATCATCGGTEGGCCTCTGACGTTCGGCCAA
GGGACAARGGTGGAAATCAAACGE

>DOM4-122-54 (SEQ ID NO:522)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATC TG TAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGTGOATTGGTAGGGAGTTACGTTGGTACCAGCAGAAACCA
GGGAARGCCCCTATGCCECTGATCTATCATGCGTCCAGATTGCARAGAGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGAT T TCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGGGTGGCCTCTGACGTTCGGCCAR
GGGACCAAGGTGGAAATCARACGG

>DOM4-122-55 (SEQ ID NO:523)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGTGGATTGGTAGGGAGTTACGTTGGTACCAGCAGARACCA
GGGARAGCCCCTAAGCTGCTGATCTTTCATGCGTCCAGGTTGCAAAGAGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTTTGCTGCGTACTACTGTCAACAGTATCATGGGTGGCCTCTGACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGG
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>DOM4-122-56 (SEQ ID NO:524)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGGAGACCGTGTCACE
ATCACTTGCCGGACAAGTCAGTGGATTGETAGGGAGTTACGTTGGTACCAGCAGARACCA
GGGAAAGCCCCTAAGCTCGCTGATCCATCATGCGTCCAGEGTTGCAAAGAGEGGTCCCATCA
CCTTTCAGTGGCAGTGGATCTGGGACAGATTITCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGGGTGGCCTCTGACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGG

>DOM4~122-57 (SEQ ID NO:525)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGGAGACCATGTCACC
ATCACTTGCCGGGCAAGTCAGTGCATTGOTAGGGAGT TACGTTGGBACCAGCAGAAACCA
GGGAARGCCCCTAAGCTGCTGATCTATCATGCGTCCAGGTTCGCAAAGAGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGEGACAGATTTCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCARCAGTATCATGGATGGCCTCTGACGTTCGGCCAA
GGGACCAAGATGGAAATCAAACGG

>DOM4-122-58 (SEQ ID NO:526)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGGAGACCGTGTCACC
ATCACCTGCCGGGCAAGTCAGTGCATTGGTAGCGAGTTACGTTGGTACCAGCAGARACCA
GGGAAAGCCCCTACGSCCGCTGATCTATCATGCATCCAGGTTGCAAAGAGGGGTCCCATCA
CGTTTCAGTGGCAGTGCGATCTGGGACAGATTTCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATAGGTGGCCTCTGACGTTCGGCCAR
GGGACCAAGGTGGAAATCAAACGG

>DOM4-122-59 (SEQ ID NO:527)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGGAGACCGTGTCACT
ATCACTTGCCGGGCAAGTCAGTGGATTGGTAGCGGAGTTACGTTGATACCAGCAGAAACCA
GGGARAGCCCCTAAGCAGCTGATCTATCATGCGTCCAGGTTGCAAAGAGGGETCCCATCA
CGTTTCAGTGGCAGTGGATCTGEGGTCAGATTTCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGGGTGGCCTCTGACETTCGGCCAA
GGGACCAAGGCGGAAATCAAACGG

>DOM4-122~-60 (SEQ ID NO:528)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGGAGACCGTGTCGCC
ATCACTTGCCGGGCAAGTCAGTGGATTGGTAGGGAGTTACGTTGGTACCAGCAGAAACCA
GGGAAAGCCCCTAAGCTGCTGATCTTTCATGCGTCCAGGTTGCAAAGAGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATCGGTGGCCTCTGACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGG

>DOM4-122-61 (SEQ ID NO:529)
GGCATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGTGGATTGCTAGGGAGTTACGTTGGTACCAGCAGAAACCA
GGGAMAGACCCTAAGCCGCTGATCTATCATGCGTCCAGGTTGCARAGAGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGAT TTCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGCCAACAGTATCATCGGTGGCCTCTGACGTTCGGCCAA
GGGACCAAGGTGGARATCAAACGG

>DOM4-122-62 (SEQ ID NO:530)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGTGCGATTGGTAGGGAGTTACGTTGGTACCAGCAGAAACCA
GGGARAGCCCCTARGETGCTGATCTTTCATGCGTCCAGGTTGCARAGAGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACTATCAGCAGTCTGCALCCT -
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGGGTGGCCTCTGACGTTCGGCCAA
GGGACCAAGGTGGAAATCAANCGG
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>DOM4-122-63 (SEQ ID NO:531)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGTGGATTGGTAGGGAGT TACGTTGGTACCAGCAGAAACCA
GGGAAAGACCCTAAGCCGCTGATCTATCATGCGTCCAGGTTGCARAGAGGCEGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACTATCAGCAGTTTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGCGTGGCCTCTGACGTCCGCCCAA
GGGACCAAGGTGGAAATCAAACGG

>DOM4-122-64 (SEQ ID NO:532)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGTGGATTCGTAGGGAGTTACGTTGGTACCAGCAGGAACCA
GGGGAAGCCCCTAAGCCGCTGATCTATCATGCCGTCCACGTTGCARAGAGGGGTCCCATCA
CGTTTCAGTGGCAGTGEGATCTGGAACAGATTTCACTC TCACTATCAGCAGTCTGCRACCT
GATGATTCTIGCTACGTACTACTGTCAACAGTATCATGGGTGGCCTCTGACGTTCGGCCAA
GGGACCAGGGTGGARATCARACGG

>DOM4-122-65 (SEQ ID NO:533)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGGAGACCGTGTCACC’
ATCACTTGCCGGGCAAGTCAGTGEATTCGTAGCCGAGTTACGTTGGTACCAGCAGGAACCA
GGGAARGCCCCTAAGCTGCTGATCCATCATGCATCCAGATTGCAAAGAGGGETCCCATCA
CGTTTCAGTGGCAGTGEATCTGGGACAGATTTCACTCTCACTATCAGCAGTCTGCAACCT
GAARGATTTTGCTACGTACTACTGTCAACAGTATCATEGGTGGCCTCTGACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGE

>DOM4-122-66 (SEQ ID NO:534)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGGAGACCETETCACC
ATCACTTGCCGGGCAAGTCAGTGGATTEGGTAGGGAGTTACGTTGGTACCAGCAGAAACCA
GGGAAAGCCCCTAAGCTGCTGATCTTTCATGCGTCCACGETTGCAAAGAGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGCGGACAGATTTCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTATGCTACGTACTACTGTCAACAGTATCATGGGTGECCTCTGACGTTCGGCCAA
GGGACCAAGGCTGGAAATCAAACGG

>DOM4-122~67 (SEQ ID NO:535)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGTGGATTGGTAGGGAGTTACGTTGGTACCAGCAGAAACCA
GGGRAAGCCCCTAACCCGCTIGATCTATCATGCGTCCAGGTTGCAAAGAGGGGETCCCATCA
CGTTTCAGTGGCAGTGGATCTGEGACAGATTTCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGGETGECCTCTGACGTTCGGCCAA
GGGACCAAGGTGGAAATCARACGG

>DOM4-122-68 (SEQ ID NO:536)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCARAGTCAGTGGATTGETAGGGAGTTACGTTGGTACCAGCAGAAACCA
GGGAAAGCCCCTAAGCAGCTGATCTATCATGCGTCCAGGTTGCARAGAGGGGTCCCATCA
CETTTCAGTGGCAGIGCGATCTGGGACAGATTTCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGGGTGECCTCTGACGTCCGGCCAA
GGGACCAAGGTGGAAATCAAACGSE

>DOM4-122-69 (SEQ ID NO:537)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCCGTAGGAGACCETGTCACC
ATCACTTGCCGGACAAGTCAGTGGATTGATAGGGAGTTACGTTGGTACCAGCAGAAACCA
GGGAAAGCCCCTAAGCAGCTGATCTATCATGCGTCCAGGTTGCARAGAGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGCACAGATTTCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGGGTGGCCTCTGACGTTCGGCCAA
GGGACCAAGGTGGAAATCARACGG

FIG. 8AA
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>DOM4-122-70 (SEQ ID NO:538)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGTGCATTGGCAGGGAGTTACGTTGGTACCAGCAGARACCA
GGGAAAGCCCCTAAGCCGCTGATCTATCATGCGTCCAGGTTGCARAGAGGGGTCCCATCA
CGTTTCAGTGGCAGTCGATCTGGGACAGATTTCACTCTCACTATCAGCAGTCTGCAACCT
GARGATTTTGCTACGTACTACTGTCAACAGTATCATGGGTGGCCTCTGACGTTCGGCCAA
GGGACCAAGGTGGAAATCAARCGG

>DOM4-~-122-71 (SEQ ID NO:539)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGGAGACCGTGTCACC
ATCACGTGCCGGECARGTCAGTGGGTTGGTAGGGAGTTACGTTGGTACCAGCAGATACCA
GGGAAAGCCCCTAAGCAGCTGATCTATCATGCATCCAGGTTGCARAGAGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACTATCGGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGGETAGCCTCTGACGTTCGGCCAA
GGGACCAAGGTGGARATCAAACGG

>DOM4-122-72 (SEQ ID NO:540)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGGAGACCATGTCACC
ATCACTTGCCGGGCAAGTCAGTGGATTGGTAGGGAGTTACGTTGGGACCAGCAGAAACCA
GGGAAAGCCCCTAAGTTCCTGATCTATCATGCGTCCAGGTTGCARAGAGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGEGACAGATTTCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGGATGGCCTCTGACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGG

>DOM4-122-73 (SEQ ID NO:541)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGECAAGTCAGTCCATTGGTAGGGAGTTACGTTGGTACCAGCAGAAACCA
GGGAAAGCCCCTARGGGCCTGATCTATCATGCGTCCAGGTTGCARAGACGEETCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTITCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGCGTGECCTCTGACGTTCGGCCAA
GGGACCAAGGTGGAARATCAAACGG

>DOM4-~123 (SEQ ID NO:542)
GACATCCACATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCETETCACE
ATCACTTGCCGEGCAAGTCAGCATATTGGGCETTCGTTACAGTGGTACCAGCAGAAACCA
. GGGAAAGCCCCTAAGCTCCTGATCTATTATACGTCCATTTTGCAAAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTAGATCTGGGACAGATT TCACTCTCACTATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGCAGCGGGGAGTTTCCTTTTACGTTCEGGCCAA
GGGACCARGGTGGAAATCAAACGG

>DOM4-124 (SEQ ID NO:543)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCCGGGCAAGTCAGCATATTAAGAATTTTTTATATTGGTACCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCTATCATGCGTCCACGTTGCARAGTGGGGETCCCATCA
CGTTTCAGTGGCAGTGGATCTGCCGACACATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTITGCTACGTACTACTGTCAACAGTATATGGATGAGCCTCGTACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGG

>DOM4-125 (SEQ ID NO:544)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTATAGGAGACCGTGTCACC
ATCACTTGCCGEGCAAGTCAGGTTATTAGTGTTGCTTTARATTGGTACCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCTATCAGGGGTCCAT TTTGCAAAGTGGGGTCCCATCA
CGTTTCAGTGECAGTGGATCTGGCACAGATT TCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGAGTTGGCAGTGEGCCTTTTACGTTCGGCCAR
GGGACCBAGGTGGAAATCARACGG

FIG. 8BB
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>DOM4-126 (SEQ ID NO:545)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGCTATTGGTAATATGTTATATTGGTACCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCTATAATCCETCCTATTTGCAAAGTEGEGETCCCATCA
CGTTTCAGTGGCAGTCGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GRAGATTATGCTACGTACTACTGTCAACAGAGGGAGATCGATTCCTCATACGTTCGCCCAA
GGGACCAAGGTGGGAATCAAACGG

>DOM4 -127 (SEQ ID NO:546)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTATAGGAGACCETGTCACC
ATCACTTGCCGGGCAAGTCAGEATAT TGEGTGAGGAGTTACTTTGGTATCAGCAGAANCCA
GGGAAAGCCCCTAAGCTCCTGATCTATTCGGCGTCCTCGTTGCGARGTGGEGGTCCCATCA
CGTTTCAGTGGCAGTGEGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATGTGACTTCTCCTAATACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGGE

>DOM4-128 (SEQ ID NO:547)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTATAGGAGACCGTETCACC
ATCACTTGCCGGGCAAGTCAGGGGATTCAGACGTTTTTATATTGGTACCAGCAGRAACCA
GGGAAAGCCCCTAAGCTCCTGATCTATTCTAGTTCCATTTTGCAAAGAGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGEGGACAGATTTCACTCTCACCATCAGCAGTCTGCARCCT
GARGATTTTGCTACGTACTACTGTCAACAGTATGGGAATTATCCTTTTACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGG

>DOM4-129 (SEQ ID NO:548)

"GACATCCAGATGACCCAGTCTCCATCCTCCCTEGTCTGCATCTGTAGGAGACCGTGETCACC
ATCACTTGCCGGGCARGTCAGAATATTCGATCGTGAGTTACGTTGGTACCAGCAGARACCA
GGGARAGCCCCTATGCTCCTGATCTATCATGCGTCCAGCTTGCAAAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATCGATTTTCCTCTTACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGG

>pOM4-129~1 (SEQ ID NO:549)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTG‘I‘CACC
ATCACTTGCCGGGCAAGTCAGAATATTGATCGTGAGTTACGTTGGTACCAGCAGAAACCA
GGGAAAGCCCCTATGTTCCTEGATCTATCATGCGTCCAGGTTGCAACGTGGGETCCCATCA
CGTTTCAGTGGCAGTGGATCTEGGCGACAGAT TTCACTCTCACCAT CAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGATTTTCCTCTTACGTTCGGCCAA
GGGACCAAGGTCCAAATCAARACGG

>DOM4-129-2 (SEQ ID NO:550)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCGTCTGTAGGAGACCCGTGTCACC
ATCACTTGCCGGGCAAGTCAGAATATTGATCGTGAGTTACGTTGGTACCAGCAGAAACCA
GGGAPAGCCCCTATGTTCCTGATCTATCATGCGTCCAGGTTGCAACATGGGGTCCCATCA
CGTTTCAGTGGCAGTEGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGATTTTCCTCTTACGTTCGGCCAA
GGGACCAAGGTGGAAATCAMACGG

>DOM4-129-3 (SEQ ID NO:551)
GACATCCAGATGACCCAGTCTCCATCCTCCCTETCTEGCATCTGTAGEAGACCGTATCACC
ATCACTTGCCGGGCAAGTCAGAATATTCGATCGTGAGTTACGTTGGTACCAGCAGAANCCA
GGGAAAGCCCCTGTGTTCCTCGATCTATCATGCGTCCAGCGTTGCAAAGTCGEGETCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCARCAGTATCATCATTTTCCTCTTACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGG

FIG. 8CC
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>DOM4-129-¢ (SEQ ID NO:552)
GACATCCAGTTGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGAATATTGATCATGAGTTACGTTGGTACCAGCAGAARCCA
GGGAAAGCCCCTATGTTCCTGATCTATCATGCGTCCAGGTTGCARAGTGGGEGTCCCATCA
COTITCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCCGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGATTTTCCTCTTACGTCCGECCAA
GGGACCAAGGTGGAAATCAMACGG

>DOM4-129-5 (SEQ ID NO:553})
GACATCCAGATGACCCAGTCTCCATCCTCCCTETCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCARGTCAGAATATTGATCGTGAGTTACGTTGGTACCAGCAGAAACCA
GGEGAAAGCCCCTATGTTCCTGATCTATCATGCETCCAGETTGCABAGTGGGGTCCCATCA
CGTTTCAGCGGCAGTGGATCTEGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTATGCTACGTACTACTGTCAACAGTATCATGATTTTCCTCTTACGTTCGGCCAA
GGCGACCANGGTGCARATCAAACGES '

>DOM4-129-6 (SEQ ID NO:554)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGAATATTGATCGTGAGTTACGTTGGTACCAGCAGAAACCA
GGGAAAGCCCCTATGTTCCTGATCTATCATGCGTCCAGGTTGCARAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTEGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGATT TTCCTCTTACGTTCGGCCAA -
GGGACCAAGGTGGARATCAAACGE

>DOM4-129-7 (SEQ ID NO:555)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATC TG TAGGAGACCGTGTCACT
ATCACTTGCCGEGCAAGTCAGAATATTGATCGTGAGTTACGTTGAGTACCAGCAGAAACCA
GGGAAAGCCCCTATGCCCCTGATCTATCATGCGTCCAGGTTGCARAGAGGGGTCCCATCA
CGTTTCAGTGGCAGAGGATCTGGCACAGATTTCTCTCTCACCATCAGCAGTCTGCARCCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGATTTTCCTCTTACGTTCGGCCAA
GGGACCAAGGTGGAAATCARACGG

>DOM4-129-8 (SEQ ID NO:556)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGAATATTGGTCGTGAGTTACGTTGGTACCAGCAGAARCCA
GGGAAAGCCCCTATGTTCCTGATCTATCATGCGTCCAGGTTGCAAAGAGGGGTCCCATCA
CGTTTCAGTGGCAGTGGTTCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACCTACTACTGTCAACAGTATCATGATTTTCCTCTTACGTTCCGCCAG
GGGACCAAGGTGGAAATCAAACGE

>DOM4-129-9 (SEQ ID NO:557)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCETGTCACC
ATCACTTGCCGGECAAGTCAGARTATTGATCCGTGAGTTACGTTGGTACCAGCAGAAACCA
GGGAARGCCCCTAGGTTCCTGATCTATCATGCGTCCAGGTTGCARAGTGEGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGATTTTCCTCTTACGATCGGCCAA
GGGACCAAGGTGGARATCRAACGG

>DOM4-129-10 (SEQ XD NO:558)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATC TGTAGGAGACCETGTCACC
ATCACTTGCCGGGCTAGTCAGAATATTGGTCGTGAGTTACGTTGGTACCAGCAGAAACCA
GGGABAGCCCCTATGTTCCTGATCTATCATACGTCCAGETTGCARAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGATTTTCCTCTTACGTTCGGCCARL
GGGACCAAGGTGGAAATCAAACGG

FIG. 8DD
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>DOM4-129-11 (SEQ ID NO:553)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTETCALC
ATCACTTGCCGGGCAAGTCAGAATATTGATCGTAAGTTACGTTGGTACCAGCAGAAACCT
GGGAAAGACCCTATGTTCCTGATCTATCATGCGTCCAGGTTGCAAAGAGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACATATTTCACTCTCACCATCAGCAGTCTGCAACCT
GARGATTTTGCTACGTACTACTGTCAACAGTATCATGATTTICCTCTTACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGG

>DOM4-129-12 (SEQ ID NO:560)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGAATATTGATCGTGAGTTACCTTAGTACCAGCAGAAACCA
GGGAAAGCCCCTATGTTCCTGATCTATCATGCATCCAGGTTGCTAAGTGBGGTCCCATCA
CGTTTCAGTGGCAGTCGATTTGCCACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGATTTTCCTCTTACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGG

>DOM4-129-13 (SEQ ID NO:561)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCAGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCARGTCAGTCCGATTGGTCGIGAGTTACGTTGGTACCAGCAGARACCA
GGGAAAGCCCCTATGTTCCTGATCTATCATECATCCAGGTTGCAACGTGCGETCCCATCA
' CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTACAACCT
GAAGATTTTGCTACGTACTACTGTCRACAGTATCATGATI'TICCTCTTACGTTCEGGCCAA
GGGACCAAGGTGGAAATCAAACGG

>DOM4-129-14 (SEQ ID NO:562)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCETETCACC
ATCACTTGCCGGGCAAGTCAGAATATTGATCGTGAGTTACGTTGGTACCAGCAGAAACCA
GGGAAAGCCCCTATGCCCCTGATCTATCATGCGTCCAGGTTGCAAAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGATTTTCCTCTTACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGG

>DOM4-129-15 (SEQ ID NO:563)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCARGTCAGAATATTGATCGTGAGTTACGTTGGTACCAGCAGAAACCA
GGGGAAGCCCCTATGTTCCTGATCTATCATGCGTCCAGGTTGCAAAGTGGAGTCCCATCA
CGTTTCAGTCECAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAARGATTTTGCTACGTACTACTGTCAACAGTATCATGATTTTCCTCTTACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGG

>DOM4-129-16 (SEQ ID NO:564) .
GACATCCAGATGACCCAGTCTCCATCCTCCCTETCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGAATATTGATCGTGAGTTACGTTGGTACCAGCAGAAACCA
GGGAAAGCCCCTATGT TCCTGATCTATCATGCGTCCAGGTTGCAACGTGGEGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGATTTTCCTCTTACGTTCGGCCAA
GGGACCAAGGTGGAAAACAAACGCG

>DOM4-129-17 (SEQ ID NO:565)
GAGATCAAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACT
ATCACTTGCCGGGCAAGTAAGAATATTGATCGTGAGTTACGTTGGTACCAGCAGARACCA
GGGARAGCCCCTATGTTCCTGATCTATCATGCGTCCAGGTTGCTGAAGGGEGTCCCATCA
CGTTTCAGTCGGCAGTGGATCTGGCACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GRAGATTTTGCTACATACTACTGTCAACAGTATCATGATTTTCCTCTTACGTTCGGCCAA
GGGACCAAGATGGAAATCAAACGG

FIG. 8EE
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>DOM4-129-18 (SEQ ID NO:566)
CCGATCGTGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACE
ATCACTTGCCGGECAAGTAGTAGTATTGATCGTGAGTTACGTTGATACCAGCAGAAACCA
GGGARAGCCCCTATGTTCCTGATCTATCATGCGTCCAGGTTGATGAAGGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GRAGATITTGCTACGTACTACTGTCAACAGTATCATGATTTTCCTCTTACGTTCGGCCAA
GGGACCAAGGTGGAAATCAARCGG

>DOM4-129-19 (SEQ ID NO:567)
GACATCCAGATGACCCAGTCTCCATCCTCCCTATCTGCATCTETAGGAGACCGTGTCACC
ATCACTTGCCGGGCARGTAATAATATTGATCGTGAGTTACGTTGGTACCAGCAGAAACCA
GGGAAAGCCCCTATGTITCCTGATCTATCATCCGTCCAGGTTGATCGARGGGTGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGCGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGATTTTCCTCTTACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGG

>DOM4-129-20 (SEQ ID NO:568)

. GACATCCAGATGACTCAGTCTCCATCCTCTCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGAATATTGATCGTCGAGTTACGTTGGTACCAGCAGAAACCA
GGGRAAGCCCCTATGTTCCTGATCTATCATGCGTCCAGGTTGCTACGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GARGATTTTGCTACGTACTACTGTCAARCAGTATCATGATTTTCCTCTTACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGG

>DOM4-129-21 (SEQ ID NO:569)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGAATATTGATCGTGAGTTACGTTGGTACCAGCAGAAACCA
GGGAAAGCCCCTATGTTCCTGATCTATCATGCGTCCAGETTGCGACGTEGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGATTTCCCTCTTACGTTCGGCCAA
GGGACCAAGGTGGRAATCAAACGG

>DOM4-129-22 (SEQ ID NO:570)
GRCATCCAGATGACCCAGTCTCCATCCTCCCTGTCTECATCTGTAGGAGACCETGTCACC
ATCACTTGCCGGGCAAGTCAGAATATTGATCGTCAGTTACGTTGGTACCAGCAGAAACCA
GOGAAAGCCCCTATGTTCCTGATCTATCATGCGTCCAGGTTGCAACGTGGEGETCCCATCA
CGTTTCAGTGEGCAGTGGATCTEGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAGGATTTTGCTACGTACTACTGTCAACAGTATCATGATTITCCTCTTACGATCGGCCAA
GGGACCAAGGTGGAAATCAAACGG

>DOM4-129-23 (SEQ ID NO:571)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTIGCCGGGCAAGTCAGAATATTGATCGTGAGTTACGTTGGTACCAGCAGAAACCA
GGGARAGACCCTATGTTICCTGATCTATCATGCGTCCAGGTTCGCAACGTEEGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGATTITCCTCTTACGTTCGGCCAR
GGGACCAAGGTGGAAATCAAACGG

>DOM4-129-24 (SEQ ID NO:572)
AATATCGATATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCARGTCAGARTATTGATCGTGAGTTACGTTGGTACCAGCAGAAACCA
GGCGAAAGCCCCTATGTTCCTGATCTATCATGCGTCCAGGTTGTATAGGGGCGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGATTTTCCTCTTACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGG

FIG. 8FF
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>DOM4-129-25 (SEQ ID NO:573)
CATATCTCTATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTAGTAATATTGATCGTGAGTTACGTIGGTACCAGCAGARACCA
GGGAAAGCCCCTATGTTCCTGATCTATCATGCGTCCAGGTTGATTARGGGEGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGCACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGATTTTCCTCTTACGTTCGGCCAA
GGGACCAAGGTGGAARTCAAACGG

>DOM4-~129-26 (SEQ ID NO:574)
GAGATCAGGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGACAAGTAATARTATTGATCATGAGTTACGTTGEGTACCAGCAGAAACCA
GGGARAGCCCCTATGTTCCTGATCTATCATGCGTCCAGGTTGTATAAGEGEGGTCCCATCA
CGTTTCAGTGGCGGTGGATCTGEGACAGATTTCACTCTCACCATCAGCAGTCTGCARCCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGATTTTCCTCTTACGTTCGGCCAA
GGGACCAAGGTGGAAARTCAAACGG

>DOM4-129~27 (SEQ ID NO:575)
AGGATCGTGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTAATAATATTGATCGTGAGTTACGTTGGTACCAACAGAARCCA
GGGAAAGCCCCTATGTTCCTGATCTATCATGCGTCCAGGTTGATTAAGGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGATTTTCCTCTTACGTTCGGCCAR
GGGACCAAGGTGGARATCAAACGG

>DOM4-129-28 (SEQ ID NO:576)
CCTATCCGGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACT
ATCACTTGCCGGGCAAGTGCTAATATTGATCATGAGTTACGTTGGTACCAGCAGAAAC'CA
GGGAAAGCCCCTATGTTCCTGATCTATCATGCGTCCAGGTTGATTAAGGGGGTCCCATCA
CGTTTCAGTGGCAGTIGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGAT TTTCCTCT TACGTTCGGCCAA
GGGACCAAGGTGGAAATCAMAACGG

>DOM4-129-29 (SEQ ID NO:577)
ACGATCTCTATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
. ATCACTTGCCGGBCAARGTAGTAATATTGATCGTGAGTTACCTTGOTACCAGCAGAAACCA
GGGAAAGCCCCTATGTTCCTGATCTATCATGCGTCCAGGTTGTATAGGGGGGCCCCATCA
COTTTCAGTGGCAGTGGATCTGGGACAGATT TCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGATTTTCCTCTTACGTTCGGCCAA
GGGACCRAGGTGGAAATCAAACGGE

>DOM4-129-31 (SEQ ID NO:578)
CGTATCCTTATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCTTAATATTGATCGTGAGTTACGTTGETTCCAGCAGAAACCA
GGGAAAGCCCCTATGTTCCTEATCTATCATGCGTCCAGGTTGCATAAGGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCARCCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGATTTTCCTCTTACGTTCGGCCAA
GGGACCRAGGTGGAAATCAAACGG

>DOM4-129-32 (SEQ ID NO:579)
GGGATCATGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTATTAATATTGATCGTGAGTTACGTTGGTACCAGCAGAAACCA
GGGARAGCCCCTATGTTCCTGATCTATCATGCGTCCAGGT TGCATAAGGGGGCCCCATCA
CGTTTCAGTGGCAGTGGATCTAGEACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGATTTTCCTCTTACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGG

FIG. 8GG
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>DOM4-~-129-33 (SEQ ID NO:580)
AGTATCGTTATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCETGTCACC
ATCACTTCCCGGGCAAGTCAGAATATTGATCGTGAGTTACGTTGGTACCAGCAGARRCCA
GGGAAAGCCCCTATGTTCCTGATCTATCATGCGTCCAGGTTGCATAAGGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGEGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GARGATTTTGCTACGTACTACTGTCAACAGTATCATGATTTTCCTCTTACGTTCGGCCAR
GGGACCAAGGTGGAAATCAAACGG

>DOM4-129-34 (SEQ ID NO:581)
GATATCCTGATGACCCAGTCTECCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTACTAATATTGATCGTGAGTTACGTTGGTACCAGCAGAAACCA
GGGAAAGCCCCTATGTTCCTGATCTATCATGCGTCCAGGTTGTATARGGEEGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGATTTTCCTCTTACGTTAGGCCAA
GGGACCARAGGTGCGARATCARACGG

>DOM4~129-35 (SEQ ID NO:582)
CAGATCAATATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTAGTAATATTGATCGTGAGTTACGTTGGTACCAGCAGARACCA
GGGAAAGCCCCTATGTTCCTGATCTATCATGCGTCCAGGTTGATTAAGGGGGTCCCATCA
CGTTTCAGTGEGCAGTGEATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GRAGATTTTGCTACGTACTACTGTCAACAGTATCATGATT TTCCTCTTACGTTCGGCCAAR
GGGACCAAGGTGGAAATCAAACGG

>DOM4-129-37 (SEQ ID NO:583) -
ACGATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTGAGAATATTGATCGTGAGTTACGTTGGTACCAGCAGAAACCA
GGGARAGCCCCTATGTTCCTGATCTATCATGCGTCCAGGTTGATTAAGGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGEGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGAT T TTCCTCTTACGTTCGGCCAR
GGGACCAAGGTGGAAATCAAMACGE

>DOM4-129-38 (SEQ ID NO:584)

- CAGATCCTTATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCATGTCACT
ATCACTTGCCGGGCAARGTAGTAATATTGATCGTGAGTTACGTTGGTACCAGCAGAAACCA
GGGAAAGCCCCTATGTTCCTGATCTATCATGCGTCCAGGTTGATCGAAGGGGGTCCCATCA
COTTTCAGTGCCAGTGGATCTGEGACAGATTTCACTCTCACCATCAGCAGTCTGCANACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGATTTTCCTCTTACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGG

>DOM4-129-39 (SEQ ID NO:585)
CAGATCGTTATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACT
ATCACTTGCCGGGCAAGTGCTARTATTGATCGTCAGTTACGTTGGTACCAGCAGARACCA
GGGAAAGCCCCTATGTTCCTGATCTATCATGCGTCCAGGTTGTATAAGGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGATTTTCCTCTTACGTTCGGCCAA
GGGACCAAGGTGGAAATCARAACGG

>DOM4-129-40 (SEQ ID NO:586)
GATATCTTGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACT
ATCACTTGCCGGGCAAGTTCTAATATTGATCGTCAGT TACGTTGGTACCAGCAGAAACCA
GGEGAAAGCCCCTATATTCCTGATCTATCATGCGTCCAGGTTGATGAAGGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GARGATTTTGCTACGTACTACTGTCAACAGTATCATGATTT TCCTCTTACGTTCEGCCAR
GGGACCAAGGTGGAAATCAAACGG
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>DOM4-129-41 (SEQ ID NO:587)
GGTATCGAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTAATAATATTGATCGTGAGTTACGTTGGTACCAGCAGARACCA
GGGAAARGCCCCTATGTTCCTGATCTATCATGCGTCCAGCGTTGCATAGGGGGGTCCCATCA
CGTTTCAGTGECAGTGEATCTGGGACAGATITCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGATTTTCCTCTTACGTTCGGCCAA
GGEGACCAAGGTGGARATCARACGG

>DOM4-129-42 (SEQ ID NO:588)
GGGATCGTTATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGEGCARGTAATAATATTGATCETGAGTTACGTTGGTACCAGCAGAAACCA
GGGAARAGCCCCTATGTTCCTGATCTATCATGCGTCCAGETTGTATAAGGGAGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTITCACTCTCACCATCAGCAGTCTGCAACCT
GRAGATTTTGCTACGTACTACTGTCAACAGTATCATCGATTTTCCTCTTACGTTCGGCCAR
GGGACCAAGGTGGAARTCAAACGG

" >DOM4-129-43 (SEQ ID NO:589)
CCGATCAAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCETGTCACC
ATCACTTGCCGEGCAAGTAGGAATATTGATCGTGAGTTACGTTGGTACCAGCAGAAACCA
GGGAARGCCCCTATGTTCCTGATC TATCATGCGTCCAGGTTGATGCATGGAGTCCCATCA
CGTTTCAGTGGECAGTGGATCTGGEGACAGATTICACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATCATGATTTTCCTCTTACGTTCGGCCAA
GGGACCRAGGTEGAAATCAALACGE

>DOM4-129-44 (SEQ ID NO:590)
AATATCGTTATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGAATATTGATCGTGAGTTACGTTGETACCAGCAGARAACCA
GGGAARGCCCCTATGTTCCTGATCTATCATGCGTCCAGGTTGTATAAGGGGGTCCCATCA
CGTTTCRGTGGCAGTGGATCTGGGACAGATTCACTCTCACCATCAGCAGTCTGCAACCT
CAAGATTTTGCTACGTACTACTGTCAACAGTATCATGATTTTCCTCTTACGTTCGGCCAA
GGGACCAAGGTGGAAATCAANCGE

>DOM4-130 (SEQ ID NO:591)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCARGTCAGGATATTTATCTGAATTTARAATTGGTATCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCTATGETACGTCCAATTTGCAAAGTGGEGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACCGTCTTITCTITATCCTTATACGTTCGGCCAA
GGGACCAAGCTGGAARTCAGACGE

>DOM4-130-1 (SEQ ID NO:592)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTATCTGAATTTAAATTGGTATCAGCAGAAACCA
GGGAARGCCCCTRAGCTCCTGATCTATGGTACGTCCAATTTGCAAAGTGGGGTCCCATCA
CGTTTCAGTGEGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGARATCAGACGG

>DOM4~-130-2 (SEQ ID NO:583)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTETAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGGTATCAGCAGAAACCA
GGAARAGCCCCTAAGCTCCTGATCTATGGTACGTCCAATTTGCAAAGTGGEGTCCCATCA
CGTTTCAGCTGECAGTGCATCTEGGGACAGAT T TCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACCGTCTTTTTTCTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCAGACGG
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>DOM4-130-3 (SEQ ID NO:594)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATT TACCTGAATTTAGACTGGTATCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCTATGGTACGTCCAATTTGCAAAGTGGEGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGARATCAGACGG

>DOM4-130-4 (SEQ ID NO:595)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATT TACCTGRATTTAGACTGGTATCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCTATGGTACGTCCAATTTGCARAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACCGTCTTTTTICCACCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCAGACGG

>DOM4-130~5 (SEQ ID NO:596)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTTCCTGAATTTAGAGTGGTATCAGCAGAAACCA
GGGARAGCCCCTAAGCTCCTGATCTATGGTACGTCCAATTTGCAAAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGCGACAGAT T TCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGGCCAR
GGGACCAAGGTGGCAAATCAGACGG

>DOM4-130-6 (SEQ ID NO:597)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTCGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATT TACCTGAATTTAGACTAGTATCAGCAGARACCA
GGGARAAGCCCCTAAGCTCCTGATCTATGGTACGTCCAATTTGCAARGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGCGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GARGATTTTGCTACGTACTACTGTCRAACCGTCTTTTCTICGTTCCCTTATACCTTCGGCCAA
GGGACCAAGGTGGAAATCAGACGG

>DOM4-130-7 (SEQ ID NO:598)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTEGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTCETATCAGCAGAAACCA
GGGGAAGCCCCTAAGCTCCTGATCTATGGTACGTCCAATTTGCAAAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGAT TTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACCGTCTTTTTTGTACCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCAGACGG

>DOM4-130-8 (SEQ ID NO:539) .
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGGTATCAGCAGAAACCA
GGGARAGCCCCTARGCTCCTGATCTATGGTACGTCCAATTTGCAAAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTEGCGACAGAT TTCACTCTCACCATCGGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACCGTCTTT T TTGTACCCTTATACGTTCGGCCAR
GGGACCAAGGTGGAAATCAGACGS

>DOM4-130-9 (SBQ ID NO:600)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACT
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGGTATCAGCAGAANCCA
GGGAAAGCCCCTAGGCTCCTGATCTATGGTACGTCCAATTTGCARAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGAT I TCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACCGTCTTTTCTCTACCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCAGACGG
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>DOM4-130-10 (SEQ ID NO:601)
GACATCCAGATGACCCAGTCTCCACCCTCCCTGTCTACATCTAGTAGGAGACCGCETCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAAACTGCTATCAGCAGAANCCA
GGGAAAGCCCCTARGCTCCTGATCTATGGTACGTCCAATTTGCAAAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAGCCGTCTTTTTACTTGCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCAGACGG

>DOM4-130-11 (SEQ ID NO:602)
GACATCCAGGTGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAAACTGGTATCAGCAGAANCCA
GGGAAAGCCCCTAAGCTCCTGATCTATGGTACGTCCAATTTCCARAGTGGGGETCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCAGACGG

>DOM4-130-12 (SEQ ID NO:603)
GACATCCAGATGACCCAGTCTCCATCCTCCCTATCTGCATCTGTAGEAGACCATETCACC
ATCACTTGCCGGGCAARGTCAGGATATTTACCTGAATTTAAACTGGTATCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCTATGEGTACGTCCGATTTGCAAAGTGGGETCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACCGTCTTTTTGGATGCCTTATACGTTCGGCCAA
GGGACCAAGGTCGARAATCAGACGE

>DOM4-130-13 (SEQ ID NO:604)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATC TGTAGGAGACCGTGTCACT
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAAACTGGTATCAGCAGARAACCA
GGGAAAGCCCCTAAGCTCCTGATCTATGGTACGTCCAACTTGCAAAGTGGGGTCCCATCA
CGTTTCGGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACCGTCTTTTTACCACCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCAGACGG

>DOM4-130-14 (SEQ ID NOQ:605)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGGTATCAGCAGAAACCA
GGGADAGCCCCTAAGCTCCTGATCTATGGTACGTCCAATTTGCAAAGTGGGGTCCCATCA
CATTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTIGCTACGTACTACTGTCAGCCGTCTTTTTACTACCCTTATACGTTCGGCCAR
GGGACCAAGGTGGAAATCAGACGG

>DOM4-130-15 (SEQ ID NO:606)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTICTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTIGGCTGAAT TTAGACTGGTATCAGCAGARACCA
GEGGAAGCCCCTAAGCTCCTGATCTATGGTACGTCCAATTTGCAAAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCAGACGG

>DOM4-130-16 (SEQ ID NO:607)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGEGGCAAGTCAGGATATTTACCTGAATTTAGACTGGTATCAGCAGARACCA
‘GGGGARGCCCCTAAGCTCCTGATCTATGETACGTCCAATTTGCAAAGTGGEGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATCTTGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGGCCAA
GGGACCRAGGTGGARATCAGACGG
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>DOM4-130-17 (SEQ ID NO:608)
GACATCCRGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACT
ATCACTTGCCGGGCAAGTCAGGATATTTATCTGAATTTAAATTGGTATCAGCAGARACCA
GGGAAAGCCCCTAAGCTCCTGATCTATGGTACGTCCAATTTGCAAAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATATGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAGGATTTTGCTACGTACTACTGTCAACCGTCTTTTCTTTATCCTTATACGTTCGGCCAA
GGGACCAAGGTGGRAATCAGACGG

>DOM4-130-18 ({SEQ ID NO:609) .
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCTGGCAAGTCAGGATATTTATCTGAATTTAAATTGGTATCAGCAGARAACCA
GGGAAAGCCCCTAAGCTCCTIGATCTATGGTACGTCCARTTTGCAMAGTGGCGTCCCATCA
CGTTTCAGTGECAGTGEATATGGGACAGATTTCACTCTTACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACCGTCTTTTCTTTATCCTTATACGTTCGGCCAN
GGGACCAAGGTGGAARTCAGACGG

>DOM4-130-19 (SEQ ID NO:610)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTATCTGAAT TTAAATTGGTATCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCTATGGTACGTCCGATTTGCAAAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTETCAACCGTCTTTTCTT TATCCTTATACGTTCGGCCAR
GGCGACCAAGGTGGAAATCAGACGG

>DOM4-130-20 (SEQ ID NO:611)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTGGCTGAAT TTAGACTGGTATCAGCAGARAACCA
GGGAAAGCCCCTAAGCTCCTGATCTATGGTACGTCCGATTTGCAAAGTGGGGTCCCATCA
CGTTTCAGCGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACCGTCTTTTATCTTCCCTTATACGTTCGECCAA
GGGACCAAGGTGGAAATCAGACGG

>DOM4-130-21 (SEQ ID NO:612)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTATCTGAATTTAAATTGGTATCAGCAGAAACCA
GGGARAGCCCCTAAGCTCCTGATCTATGGTACGTCCAATTTGCAAAGTGGGGTCCCATCA
CGTTTCAGIGGCAGTGGATATGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACCGTCTTTTCTTTATCCTTATACGTTCGGCCAR
GGGACCAAGGTGGAAAACAGACAG

>DOM4-130-22 (SEQ ID NO:613)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCATC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAAACTGGTATCAGCAGARACCA
GGGAAAGCCCCTAAGCTCCTGATCTATGGTACCTCCAATTTGCAMAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTIGGCGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACCGTCTTTTGTCTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCAGACGG

>DOM4-130-23. (SEQ ID NO:614)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACT
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGGTATCAGCAGAAACCA
GGGGAAGCCCCTAAGCTCCTGATCTATGGTACGTCCAATTTGCAAAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCARCCGTCTTTTTTIGTTCCCTTATACGTTCGECCAA
GGGACCAAGGTGGAAATCAGACGG
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>DOM4-130-24 (SEQ ID NO:615)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTATCTGAATTTAAATTGGTATCAGCAGAAACCA

. GGGARAGCCCCTAAGCTCCTGATCTATGETACGTCCAATTTGCAAAGTGGGGTCCCATCA.
CGTTTCAGTGGCAGTGGATATGCGACARATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACCGTCTTTTCTTTATCCTTATACGTTCGGCCAA
GGGACCAAGGTGGARATCAGACGG

>DOM4-130-25 (SEQ ID NO:616)
GACATCCAGATGACCCAGTCTCCATCCTCCCTETCTGCATCTETAGEGAGACCETGTCACT
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAAACTGATATCAGCAGAAACCA
GAGAAAGCCCCTAAGCTCCTGATCTATGGTACGTCCAATTTGCAAAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTIGCTACGTACTACTGTCAACCGTCTTTTCTGTACCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCAGACGG

>DOM4-130-26 {SEQ XD NO:617)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGCGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATAT TTATCTGAATTTAAATTGGTATCAGCAGAAACCA
GGGACAGCCCCTAAGCTCCTGATCTATGGTACGTCCAATTTGCARAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTATCAACCGTCTTTTCTTTATCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCAGACGG

>DOM4-130-27 (SEQ ID NO:618)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTTTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATAT TTATCTGAATTTARAT TGGTATCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCCATGGTACGTCCAATTTGCARAGT GGG TCCCATCA
CCTTTCAGTGGCAGCGGATCTGEGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACCGTCTTTTCTTTATCCTTATACGTTCGGCCAA
GGGACCBAGGTGGAAATCAGGCGGE

>DOM4-130-28 (SEQ ID NO:619)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTACGAGACCETETCACC
ATCACTTGCCGGGCAAGTCAGGATATTTATCTGAATTTAAATTGGTATCAGCAGARACCA
GGGAAAGCCCCTARGCTCCTGATCTATGGTACGTCCAACTTGCAAAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGEATCTGGGECAGATTTCACTCTCACCATCAGCAGTCTGTCAACCT
GAAGATTTTGCTACGTACTACTGTCAACCGTCTTTTCTTTATCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCAGACGG

>DOM4-130-31 (SEQ ID NO:620)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGGTATCAGCAGARACCA
GGGAAAGCCCCTAAGCTCCTGATCTATGGTTCGTCCTATTTGCAAAGTGEGGTCCCATCA
CGTTTCAGTGGCACTGGATCTGCGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGGCCAA
GGGACCARGGTGGAAATCAGACGG

>DOM4-130-32 (SEQ ID NO:621)
GACATCCAGAIGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGARTTTAGACTGGTACCAGCAGAAACCA
GGGARAGCCCCTAAGCTCCTGATCCGTGETGTTTCCGAGTIGCARAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGEATCTGGCACAGAGTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGCCCAA
GGGACCAAGGTGGAAATCAGACGG

FIG. MM
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>DOM4-130-33 (SEQ ID NO:622)
GACATCCAGATGACCCAGTCTCCATCCTCCCTATCTGCATCTGTAGGAGACCGETGTCACC
ATCACTTGCCGGGCAAGTCAGCGATATTTACCTGARTTTAGACTGGTACCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCTCTTTGGCTTCCGAGTTGCARAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGAATCTCCGGACAGATTTICACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGGCCAA
GGGACCARGGTGGAAATCAGACGG

>DOM4-130-34 (SEQ ID NO:623)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGGTACCAGCAGAARACCA
GGGARACGCCCCTAAGCTCCTGATCAGGTCTTACTTCCGATTTGCAAAGTGGGETCCCATCA
'CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGGCCAA
GGCGACCAAGGTGGAAATCAGACGG

>DOM4-130-35 (SEQ ID NO:624)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGGTATCAGCAGAARCCA
GGGAAAGCCCCTAAGCTCCTGATCTATGGTACGTCCAATTTGCAAAGTGGEGTCCCATCA
CGTTTCAGTGGCAGTGGATATGGCGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGGCCAA
GGGACCAAGCTGGAAATCAGACGE

>DOM4-130-36 (SEQ ID NO:625)
GACATCCAGATGACCCAGGCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGGTATCAGCAGACACCA
GGGAATGCCCCTAAGCTCCTGATCTATCGTACGTCCAATTIGCARAGTGGGGTCCCATCA
CGTTTCAGTGECAGTCGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
- GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTTTACTPCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGARATCAGACGS '

>DOM4-130-37 (SEQ ID NO:626)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGTTATTTACCTGAATTTAGACTGGTATCAGCAGRAACCA
GGGAAAGCCCCTAGACTCCTGATCTATGEGTACGTCCAATTTGCARAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCARCCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCAGACGG

>DOM4-130-38 {SEQ ID NO:627)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGEGGCAAGTCAGGATATTTACCTGAATTTAGACTGGTACCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCAGGACGTCGTCCGATTTGCAAAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGETCAACCATCTT T I TACT TCCCTTATACGTTCGGCCAR
GGGACCAAGGTGGAAATCAGACGS

>DOM4-130~-39 (SEQ ID NO:628)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGT CAGGATATTTACCTGAAT T TAGACTCETATCAGCAGARACCA
GGGAAAGCCCCTAAGCTCCTGATCACTGTGGGTTCCGAGTTGCAAAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCAGACGG
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>DOM4-130-40 (SEQ ID NO:629) ,
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATC TG TAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATAT TTACCTGAAT TTAGACTGGTACCAGCAGARACCA
GGGAAAGCCCCTARGCTCCTGATCGCTTTGGTTTCCCGAGTTCCAAAGTGGCGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGARATCAGACGE
>DOM4-130-41 (SEQ ID NO:630) :
GACATCCAGATGACCCAGTCTCCATCCTCCCTETCTGCATCTGTAGGAGACCGTGTCACT
ATCACTTGCCGGGCARGTCAGGATATTTACCTGAATT TAGACTGGTACCAGCAGARACCA:
GGGAAAGCCCCTAAGCTCCTGATCCATCATTGTTCCGAGTTGCARAGTGGGGTCCCATCA
COTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTTTACT TCCCTTATACGTTCGGCCAR
GGGACCAARGGTGGARATCAGACGG

>DOM4-130-42 (SEQ ID NO:631)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGGTACCAGCAGAAACCA
GGGAAAGCCTCTAAGCTCCTGATCTCGAGTAGTTCCGATTTCCAAAGTEGGCTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCARCCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTITTTACTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCAGACGG

>DOM4-130-43 (SEQ ID NO:632)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTITACCTGAATTTAGACTGGTACCAGCAGAAACCA
GGGARAAGCCCCTAAGCTCCTGATCTCTTIGGTTTCCGATTTGCARAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGGCCAM
GGGACCAAGGTGGAARATCAGACGG

>DOM4-130-44 (SEQ ID NO:633)
GACATCCAGATGACCCAGTCTCCACCCTCCCTEGTCTACATCTGTAGGAGACCETGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGGTATCAGCAGRAACCA
GGGRAAGCCCCTAAGCTCCTGATCTCTCTTTCGTCCAATTTGCARAGTGGGGTCCCATCA
CGTTTCAGTEGCAGTGEATCTCECACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GRAGATTTCGCTACGTACTACTGTCAACCGTCTITITACTTCCCTTATGCGTTCGGCCAA
GGGACCAAGGTCGAAATCAGACGG

>DOM4-130-45 (SEQ ID NO:634)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGGTATCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCCTTTATTCGTCCGAGTTEGCAAAGTGGGETCCCATCA
CGTTTCAGTGGCAGTCGATCTGCGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GRAGATTTCGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCAGACGAG

>DOM4-130~47 (SEQ ID NO:635)
GRACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGATACCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCTICGTGGTCTTCCTTTTTGCARAGTGGGCTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCARCCT
GARGATTTCGCTACGTACTACTGTCAACCEGTCTTTTTACTTCCCTTATACGTTCGGCCAA
GGGACCAARGGTGGAAATCAGACGG

FIG. 800
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>DOM4-130-48 (SEQ ID NO:636)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACE
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGGTATCAGCAGAAACCA
GGGGARMGCCCCTARGCTCCTCATCTATGGTACGTCCEAT T TECAAAGTGGGETCCCATCA
CGTTTCAGTEGCAGTGEATCTGEGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGGCCAA
_GGGACCAAGGTGGAAATCAGACGG

>DOM4-130-49 {(SEQ ID NO:637)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCETGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGGTATCAGCAGAAACCA
GGGAARGCCCCTARGCTCCTEGATCTATGCTACGTCCGATTTGCARAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATATGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTT TACTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCAGACGE ’

>DOM4-130-50 (SEQ ID NO:638) .
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGRGACCGTEGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGETATCAGCAGARACCA
GGGGAAGCCCCTAAGCTCCTGATCAATTTTGGTTCCGAGTTGCARAGTGGTGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GARGATTTCGCTACGTACTACTGTCAACCGTCTITTTACTTCCCTTATACGTTCGGCCAR
GGGACCAAGGTGGARATCAGACGG

>DOM4-130-52 (SEQ ID NO:639)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGGTATCAGCAGARACCA
GGGARAGCCCCTAAGCTCCTGATCTACTTTGGTTCCGAGTTGCARAGTEGETGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGGCCAA
GGGACCARGGTAGAAATCAGACGG

>DCM4-130-54 (SEQ ID NO:640)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTACATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGGTATCAGCAGAAACCA
GGGAAAGCCCCTRAAGCTCCTGATCAATTTTGGTTCCGAGTTGCARAGTGGTGTCCCATCA
CGTTTCAGTBGCAGTGGATATGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCAANCGG

>DOM4-130-55 (SEQ ID NO:641)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGCTGATTTACCTGAATTTAGACTGGTATCAGCAGARAACCA
GGGAAAGCCCCTAAGCTCCTOGATCAATTTTGGTTCCGAGTTACARAGTGETGTCCCATCA
CGTTTCAGTGGCAGTGGATATGGCGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGG

>DOM4-130-56 (SEQ ID NO:642)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCETGTCACC
ATCACTTGCCGGGCAAGTCAGCGGATTTACCTGAATTTAGACTGGTACCAGCAGARARCCA
GGGAAAGCCCCTAAGCTCCTGATCAATTTTGGTTCCGAGTTGCAAAGTGGTGTCCCATCA
CGTTTCAGTGGCAGTGGATATGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCARCCGTCTTTTTACTTCCCTTATACGTTCGGCCAA
GGGACCARGGTGGAAATCAAACGG
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>DOM4-130-57 (SEQ ID NO:643)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTCTAGGAGACCETGTCACC
ATCACTTGCCGGGCAAGTCAGGCGATTTACCTGAATTTAGACTGGTATCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCAATTTTGEGTTCCGAGTTGCAAAGTGGTCTCCCATCA
CGTTTCAGTGGCAGTGGATATGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACCTTCCGCCAA
GGGACCAAGGTGGABAATCAAACGA ’

>DOM4-130-58 (SEQ ID NO:644)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCCGGECAACTCAGCAGATTTACCTGAATTTAGACTGGTACCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCAATTTTGETTCCGAGT TGCAAAGTGGTGTCCCATCA
CGTTTCAGTGGCAGTGGATATGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAANTCARACGG

>DOM4-130-59 (SEQ ID NO:645)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGACGATTTACCTGAATTTAGACTGGTATCAGCAGAAACCA
GGGARRGCCCCTAAGCTCCTGATCAATTTIGGTTCCGAGTTGCAAAGTGGTGTCCCATCA
CGTTTCAGTGGCAGTGGATATGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGG

>DOM4-~130~-60 (SEQ ID NO:646) )
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGETGTCACC
ATCACTTGCCCGGCAAGTCAGAGTATTTACCTGAATTTAGACTGGETATCAGCAGARACCA
GGGARAGCCCCTACGCTCCTGATCAATTTTGGTTCCGAGTTGCAAAGTEGGTGTCCCATCA
CGTTTCAGTGGCAGTGGATATGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGGCCAR
GGGACCAAGGTGCGAAATCAAACGG

>DOM4-130-61 (SEQ ID NO:647)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC:
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGARTTTAGACTGGTATCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCAATTTTGGTTCCEAGTTGCARAGTGGTGTCCCATCA
CGTTTCAGTGGCAGTGGATATGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGGCTTTTTACTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCRARCEG

>DOM4-130-62 (SEQ ID NO:648)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTETCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGGTATCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCAATTTTGGTTCCGAGTTGCAAAGTECTGTCCCATCA
CGTTTCACTGGCAGTGGATATGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACCGGGGTTTTACTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAARATCAAACGG

>DOM4-130-63 (SEQ ID NO:649)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTCGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGGTATCAGCAGAAACCA
GGGARRGCCCCTAAGCTCCTGATCAATTTTGGTTCCGAGTTACARAGTGGTGTCCCATCA
CGTTTCAGTGGCAGTGGATATGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTATTACTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCARACGE
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>DOM4-130-64 (SEQ ID NO:650)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGGTATCAGCAGARACCA
GGGARAGCCCCTAAGCTCCTCGATCAATTT TGETTCCEAGTTGCAAAGTGGTETCCCATCA
CGTTTCAGTGGCAGTGGATATGGCGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACCTTCTGGGTACTTTCCTTATACGTTCGGCCAA
GEGACCARGGTGGAAATCARACGG

>DOM4-130-65 (S5EQ ID NO:651)
GACATCCRGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGGTATCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCAATTTTGGTTCCGAGTTGCARAGTGEGTGTCCCATCA
CGTTTCAGTGGCAGTGGATATGGGACAGATTTCACTCTCACCATCAGCAGTCTGCARCCT
GAAGATTTTGCTACGTACTACTGTCAACCGTCTTTTGCTTTCCCTTATACGTTCGGCCAR
GGGACCARGGTGGAAATCAAACGE

>DOM4-130-66- (SEQ 1D NO:652) )
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGGTATCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCAATTTTGGTTCCGAGTTGCAAAGTGGTGTCCCATCA
CGTTTCAGTGGCAGTGCATATGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACCGTCTTTTCTGTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGG

>DOM4-130-67 (SEQ ID NO: 653)
‘GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGGTATCAGCAGARACCA
GGGAAAGCCCCTAAGCTCCTGATCAATTTTGGTTCCGAGTTACARAGTGETGTCCCATCA
CGTTTCAGTGGCAGTGGATATGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACCGTCTTTTTACCATCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCARACGG

>DOM4-130-68 (SEQ ID NO:654)

GACATCCRGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGCTCACC
ATCACTTGCCGGGCARGTCAGGATATTTACCTGAATTTAGACTEGTATCAGCAGAAACCA
GGGAAAQGCCCCTAAGCTCCTGATCAATTTTGGTTCCGAGTTGCARAAGTGGTGTCCCATCA
CGTTTCAGTGGCAGTGGATATGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT .
GAAGATTTTGCTACGTACTACTGTCAACCGTCTTTTTACTGGCCTTATACGTTCGGCCAA
GGGACCARGGTGGAAATCAAACGG '

>DOM4-130-69 (SEQ ID NO:655)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGGTATCAGCAGAANCCA
GGGARAGCCCCTAAGCTCCTGATCAATTTTGGTTCCGAGTTGCAAAGTGETGTCCCATCA
CGTTTCAGTGGCAGTGGATATGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTCCTACGTTCGGCCAA
GGGACCARGGTGGAAATCAAACGG

>DOM4-130-70 (SEQ ID NO:656)
GACATCCAGATGACCCAGTCTCCATCCTCCCTRTCTGCATCTCTAGGAGACCGTGTCACT
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGGTATCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCAATTTTGGTTCCGAGTTGCAAAGTGGTGTCCCATCA
CGTTTCAGTGGCAGTGGATGEGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACAGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGGCCAA
GGGACCAARGGTGGAAATCAAACGG
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>DOM4-130-71 (SEQ ID NO:657)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTTCCTGAATTTAGACTGGTATCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCAATTTTGGTTCCGAGTTGCAAAGTGGTGTCCCATCA
CGTTTCAGTGGCAGTCGATATGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTITACTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAARCGG

>DOM4-130-72 (SEQ ID NO:658)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAATGTGGTATCAGCAGARACCA
GGGAARGCCCCTAAGCTCCTGATCAATTTTGGTTCCGAGTTGCAAAGTGGTGTCCCATCA
CGTTTCAGTGGCAGTGGATATGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTT TTTACTTCCCTTATACGTTCEGCCAA
GGGACCAAGGTGGAAATCAAACGG

>DOM4-130-73 (SEQ ID NO:659)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTECATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATT TACCTGAAT T TACTGTGGTATCAGCAGAAACCA
GGGARAGCCCCTAGGCTCCTGATCAATTTTGGTTCCGAGTTGCARAGTGGTGTCCCATCA
CGTTTCAGTGGCAGTGGATATGGGACAGAT TTCACTCTCACCATCAGCAGTCTGCAACCT
BGAAGATTTCGCTACGTACTACTGTCAACCGTC T T TTACT TCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGARATCAAACGE

>DOM4-130-74 (SEQ ID NO:660)
GACATCCAGATGACCCAGTCTCCATCCTCCCTETCTGCATCTGCAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAATGTGGTATCAGCAGAAACCA
GGGARAGCCCCTAAGCTCCTGATCAAT T ITGGTTCCEGAGTTGCAAAGTEGGTGTCCCATCA
CGTTTCAGTGGCAGTGGATATGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACATTCGGCCAL
"GGGACCAAGGTGGRAATCAAACGG

>DOM4-130~75 (SEQ ID NO:661)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTATAGGAGACCGTGTCACT
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGCGTGGTATCAGCAGARACCA
GGGAAAGCCCCTAAGCTCCTGATCAATTTTGGTTCCGAGTTGCAAAGTGGTGTCCCATCA
CGTTTCAGTGGCAGTGGATATGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTITACTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGG

>DOM4-130-76 (SEQ ID NO:662)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTACTGTGGTACCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCAATTTTGGCTTCCGAGTTGCAAAGTGGTGTCCCATCA
CGTTTCAGTGGCAGTGGATATGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCARACGG

>DOM4~130-77 (SEQ ID NO:663)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACT
ATCACTTGCCGEGCAAGTCAGGATATT TACCTGAAT T TAACCTGGTATCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCAAT T TTCGTTCCGAGTTGCARAGTGGTGTCCCATCA
CGTTTCAGTGGCAGTGAATATGGGACAGATT TCACTCTCACCATCAGCAGTCTGCAACCT
GATGATTTCGCTACGTACTACTETCAACCCTCTTTTTACTTCCCTTATACGTTCGGCCRAA
GGGACCAAGGTGGAAATCAAACGG
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>DOM4-130-~78 (SEQ ID NO:664)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTACCTTGGTACCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCAATTTTGGTTCCGAGTTGCAAAGTGGTGTCCCATCA
CGTTITCAGTGGCAGTGGATATGGGACAGATTTCACTCTCACCATCRAGCAGTCTGCARCCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGG

>DOM4-130-75 (SEQ ID NO:665)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAAAGTGGTACCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCAATTTTCATTCCEAGTTGCAAAGTGATGTCCCATCA
CGTTTCAGTGGCAGTGCGATATGCGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGT'ICGGCCAR
GGGACCAAGGTGGAAATCAAACGG

>DOM4~-130-80 (SEQ ID NO:666)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCETGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTARCGTGGTACCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCAATTTTGATTCCGAGTTGCARAGTGGTEGTCCCATCA
CGTTTCAGTGGCAGTGCATATGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGGCCAA
GCGACCAAGGTGGAAATCAAACGG

>DOM4-130-81 (SEQ ID NO:667)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACT
ATCACTTGCCGGCCAAGTCAGGATATTTACCTGAATTTAGAGTGGTACCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCAATTTTGGTTCCGAGTTGCAAAGTGGTGTCCCATCA
CGTTTCAGTGGCAGTGGATATGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGGE

>DOM4-130-82 (SEQ ID NO:668)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCEGTETCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGETACCAGCAGARACCA
GGGARAGCCCCTAAGCTCCTGATCAATTTTGETTCCEAGTTGACCAGTGGTGTCCCATCA
CGTTTCAGCTGGCAGTGGATATGGGACAGATTTCACTCTCACCATCAGCAGTCTGCARCCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTTTACTICCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGE

>DOM4~130~83 (SEQ ID NO:669)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGCGATATTTACCTGAAT TTAGACTGGTATCAGCAGARACCA
GGGAAAGCCCCTAAGCTCCTGATCAATTTTGGTTCCGAGTTGAACAGTGGTGTCCCATCA
CGTTTCAGTGGCAGTGGATATGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGGCCAA
GGGACCAARGGTGGAAATCAAACGG

>D0OM4-130-84 (SEQ ID NO:670)
GACATCCAGATGACTCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCARGTCAGCGATATT TACCTGAATTTAGACTEGTATCAGCAGARACCA
GGGAAAGCCCCTAAGCTCCTGATCAATTTTGCTTCCGAGTTGTACAGTGGTGTCCCATCA
CGTTTCAGTGGCAGTGGATATGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGG

FIG. 8TT
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>DOM4-130-85 (SEQ ID NO:671)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGRACCGTGTCACT
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGGTATCAGCAGAAACCA
GGEAAAGCCCCTAAGCTCCTGATCAATTTTGGTTCCGAGTTGTTCAGTGGAGTCCOATCA
CGTTTCAGTGGCAGTGGATATCGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAARATCARACGG

>DOM4-130-86 (SEQ ID NO:672)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCETGTCACC

" ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGGTATCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCARTTTTGGTTCCGAGTTGCTCAGTGGTGTCCCATCA
CGTTTCAGTGGCAGTGGATATGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGG

>DOM4-130-87 (SEQ ID NO:673)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGGTATCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCAATTTTGGT TCCGAGTTGCGGAGTGECGTCCCATCA
CGTTTCAGTGGCAGTGEATATAGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCC
GAAGATTTCACTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCAANCGG

>DOM4-130-88. (SEQ ID NO:674)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGECAAGTCAGGATAT TTACCTGAATTTAGACTGGTATCAGCAGARRCCA
GGGAAAGCCCCTAAGCTCCTGATCAATTTTGGTTCCGAGTTGCCCAGTEGECGTCCCATCA
CETTTCAGTGECAGTGGATATGGCACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCETCTTTTTACTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGG

>DOM4-130-89 (SEQ ID NO:675)
GACATCCRGATGACCCAGTCTCCATCCTCCCTGTCTGCATC TG TAGGRGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGGTATCAGCAGAAACCA
GGGAAAGCCCCTAAGCCCCTGATCAATTTTGCTTCCGAGTTGCAACCCEGTGTCCCATCA
CETTTCAGTGACAGTGEATATGCGACAGAT TTCACTCTCACCATCAGCAGTCTGCAACCT
GARGATTTCGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCARMACGG

>DOM4-130-90 (SEQ ID NO:676)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGGTATCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCART TTIGETTCCGAGTTGCAACCCEETGTCCCATCA
CGTTTCAGTGEGCAGTGGATATGGGACAGATTTCACTCTCACCATCAGCAGTCTGCARCCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGGCCARA
GGGACCARGGTGGAAATCAAACGG

>DOM4-130-91 (SEQ ID NO:677)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGGTATCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCAATTTTGETTCCGAGTTGCAACACGGCGTCCCATCA
CGTTTCAGTGGCACTGGATATGGGACACATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACETACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGGCCAR
GGGACCAAGGETGGAAATCAAACGG
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>DOM4-130-92 (SEQ ID NO:678)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCT TTTAGACTGGTATCAGCAGAAACCA
GGEAAAGCCCCTAAGCTCCTGATCAATTTTGGTTCCGAGTTGCAACTCGGTGTCCCATCA
CGTTTCAGTGGCGGTGGATATGCCACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCAARCGG

>DOM4-130-93 (SEQ ID NO:679) )
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCETGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAAT TTAGACTGGTATCAGCAGAAACCA
GGGAARGCCCCTAAGCTCCTGATCAATTTTGGT TCCGACTTGCAAAAGGETGTCCCATCA
CGTTTCAGTGGCAGTGEATATGGGACAGATTTCACTCTCACCATCAGCAGTCTGCARCCT
GRAGATTTCGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCARACGE '

>DOM4-130-94 (SEQ ID NO:680)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCETGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGGTATCAGCAGARACCA
GGGAAAGCCCCTAAGCTCCTGATCAATTTTGGTTCTGAGTTGCAATTCGGTGTCCCATCA
CGTTTCAGTGGCAGTGGATATGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GARGATTTCGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGS

>DOM4-130-95 (SEQ ID NO:681)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGGTATCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCAATTTTGGTTCCGAGTTGCAACAGGGTGTCCCATCA
CGTTTCAGTGGCAGTGGATATEGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGGCCRAA
GGGACCAAGGTCGAAATCAARCGGE

>DOM4-130-96 (SEQ ID NO:682)
GRCATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACT
ATCACTTGCCGGGCAAGTCAGGATATTTACCTCGARTTTAGACTGGTATCAGCAGAAACCA
GGGAAAGCCCCTARGCTCCTGATCAATTTTGETTCCGAGTTGCARAGTGGTGTCCCATCA
CGTTTCAGTGECAGTGGATATGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTACCCCGTCTTTTTACTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGE

>DOM4-130-97 (SEQ ID NO:683)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGG TATCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCAATTTTGGTTCCGAGTTGCARAGTGGTGTCCCATCA
CGTTTCAGTGGCAGTGGATATCGGACAGATTICACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTAAGCCGTCTTTTTACTTCCCTTATACGTTCGGCCAR
GGGACCAAGGTGGARATCARACGE

>DOM4~130-98 (SEQ ID NO:684)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTCCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGGTATCAGCAGARACCA
GGGAAAGCCCCTAAGCTCCTGATCAATTTTGGTTCCGAGTTGCAAAGTGGTGTCCCATCA
CCTTTCAGTGGCAGTGGATATGEGACAGATTTCACTCTCACCATTAGCAGTCTGCAACCT
GAARGATTTCGCTATGTACTACTGTGCGCCETCTTTTTACTTTCCTTATACGTTCGGCCAL
GGGACCAAGGTGGAAATCAAACGG
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>DOM4 -130-99 (SEQ ID NO:685)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGGTATCAGCAGARACCA
GGGAAAGCCCCTAAGCTCCTGATCAATTT TGGTTCCGRGTTGCAAAGTGGTGTCCCATCA
CGTTTCAGTGGCAGTGGATATAGCACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTTCCCCGTCTTTTTACTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCARACGG

>DOM4-130-100 (SEQ ID NO:686) .
GACATCCAGATAACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGGTATCAGCAGAAACCA
GGGAAAGCCCCTARGCTCCTGATCAATTTTGETTCCEAGTTGCARAGTGETGTCCCATCA
CCGTTTCAGTGGCAGTGGATATGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCTCCCGTCTTTTTACTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCAANCGG

>DOM4-130-101 (SEQ ID NO:687)
GACATCCAGATGACCCAGTCTCCATCCTCCCTEGTCTGCATCTGTAGGAGACCATGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGGTATCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCARTT T TGGTTCCGAGTTGCAAAGTCETGTCCCATCA
CGTTTCAGTGGCAGTGGATATEGGGACAGATTTCACTCTCACCATCAGCAGTCTGCARCCT
GAAGATTTCGCTACGTACTACTGTCAAGCGTCTTTTTACTTCCCTTATACGTTCGGCCARA
GGGACCAAGGTGGAAATCAAACGE

>DOM4 130-102 (SEQ XD NO:688)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGGTATCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCAATTTTGETTCCCAGTTGCARAGTGGTGTCCCATCA
CGTTTCAGTGGCAGTGGATATGGCACAGATTTCACTCTCACCATCAGCGETCTGCAACCT
GAAGATTTCGCTACGTACTAITGTCAAGCGTCTTTTTACTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGG

>DOM4-130-103 (SEQ ID NO:689)
GACATCCAGATGACCCAGTCTCCATCOTCCCTGTCTGCATC TATAGGAGACCGTATCACC
ATCACTTGCCGGGCARGTCAGGATATTTACCTGANTTTAGACTGGTATCAGCAGARACCA
GGGAAAGCCCCTARGCTCCTGATCAATTTTGGTTCCGAGTTGCARAGTGETGTCCCATCA
CGTTTCAGTGGCAGTGGATATGGGACAGAT TTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAAGGGTCTTTTTACTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGE '

>DOM4-130-104 (SEQ ID NO:690)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCARGTCAGGATATTTACCTGAATTTAGACTGGTACCAGCAGAAACCA
' GGGAAAGCCCCTAAGCTCCTGATCAGCTTTGGTTCCGAGTTGCAAAGTGGTGTCCCATCA
CGTTTCAGTGGCAGTGCATATGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAMCCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGS

>DOM4-130-105 (SEQ ID NO:691)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGGTACCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCACCTT TGGTTCCGAGTTGCAAAGTGGTGTCCCATCA
CGTTTCAGTGGCAGTGGATATGGCGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTITTACTTCCCTTATACGTTCGGCCAA
GGGACCRAGGTGGAAATCAAACGE
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>DOM4-130-106 (SRQ ID NO:692)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACT
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGARTTTAGACTGGTACCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCATGTTTGGTTCCGAGTTGCARAGTGETGTCCCATCA
CGTTTCAGTGGCAGTGGATATGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCT T T T TACTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGG

>DOM4-130-107 (SEQ ID NO:693)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCETGTCACT
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGGTACCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCTTGATCGTCTTTGGETTCCGAGTTGCAAAGTGGTGTCCCATCA
CGTTTCAGTGGCAGTEGATATGGEACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGE

>DOM4-130-108 (SEQ ID NO:694) :
" GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGEAGACCGTGTCACT
ATCACTTGCCGGGCARGTCAGGATATTTACCTGAATTTAGACTGGTATCAGCAGAARCCA
GGAAAAGCCCCTAAGCTCCTGATCARATTTGGTTCCGAGTTGCARAGTGGTGTCCCATCA
CGTTTCAGTGECAGTGGATATGGCGACAGATTTCACTCTCACCATCAGCAGTCTGCARCCT
'GARGATTTCGCTACGTACTACTGTCAACCGTCTTT TTACTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCARACGG

>DOM4-130-109 (SEQ ID NO:695) ’
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGCGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGARATTTAGACTGGTATCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCTCCTTTGGTTCCGAGTTGCAAAGTGATGTCCCATCA
CGTTTCAGAGGCAGTGGATATGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTTITACTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGARATCARACGG

>DOM4-130-110 (SEQ ID NO:696)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAARGTCAGGATATTTACCTGAATTTAGACTGGTACCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCAATTACGETTCCGAGTTGCARAGTGGTETTCCATCA
CGTTTCAGTGGCAGTGGATATGGGACAGATTTCACTCTCACCATCAGCAGTCTGCARCCT
GRAGATTTCGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGGCCAA
‘GGGACCAAGGTGGAAATCAAACGE

>DOM4-130-111 (SEQ ID NO:697)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACT
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGGTACCAGCAGAAACCA
GGGARAAGCCCCTAAGCTCCTGATCAATAGCGGTTCCGAGTTGCAAAGTGETGTCCCATCA
CGTTTCAGTGGCAGTGGATATGCGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGG

>DOM4-130-112 (SBQ ID NO:698)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGGTACCAGCAGARACCA
GGGAAAGCCCCTAAGCTCCTGATCARTCTCEGTTCCGAGTTGCAAAGTGGTGTCCCATCA
CCTTTCAGTGGCAGTGGATATGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGCCCAA
GGGACCAAGGTGGAAATCAAACGGE
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>DOM4-130-113 (SEQ ID NO:699)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGACGACCGTAGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGGTACCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCAATGGECGGTTCCGAGTTGCAAAGTGGTGTCCCATCA
CGTTTCAGTGGCAGTGGATATGGCGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCARCCGTCTTTITACTTCCCTTATACGTTCGECCAA
GGGACCAAGGTGGAAATCAAACGG

>DOM4-130-114 (SEQ ID NO:700)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCARGTCAGGATATTTACCCGAATTTAGACTGGTACCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCAATTCGGGTTCCGAGTTGCAAAGTGGTGTCCCATCA
CGTTTCAGTGGCAGTGGATATGGCGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCETCTTTTTACTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGG

>DOM4-130-115 (SEQ ID NO: 701)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGGTACCAGCAGAARCCA
GGEARAAGCCCCTARGCTCCTGATCANTCTGGETTCCGAGTTGCARAGTGGTGTCCCATCA
CGTTTCAGTGGCAGTGGATATGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGG

>DOM4-130-116 (SEQ ID NO:702)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGRAATTTAGACTGGTACCAGCAGAAACCA
GGGARAGCCCCTAAGCTCCTGATCAATTTTTCGTCCGAGTTGCARAGTGGTGTCCCATCA
CGTTTCAGTGGCAGTGGATATGGGACAGATTTCACTCTCACCATCAGCAGTCTEGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGG

>DOM4-130-117 (SEQ ID NO:703)
GACATCCAGATGACCCRGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGGTACCAGCAGARRCCA
‘GGBAAAGCCCCTAAGCTCCTGATCAATTTTGCGTCCGAGTTGCARAGTGGTGTCCCATCA
CGTTTCARGTGGCAGTGGATATGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCARACGG

>DOM4-130-118 (SEQ ID NO:704)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCARGTCAGGATATTTACCTGAATTTAGACTGGTACCAGCAGAAACCA
GGGARAGCCCCTAAGC TCCTGATCAATT TTGTGTCCGAGTTGCAAAGTGGTGTCCCATCA
CGTTTCAGTGGCAGTGGATATGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCETCTTTTTACT TCCCTTATACGTTCGGCCAA
GGGACCAAGCTGGAAATCAAACGGS

sDOM4-130-119 (SEQ ID NO:705)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC.
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGGTACCAGCAGAARCCA
GGGAARGCCCCTAAGCTCCTGATCAATTTTGETTCCAGCTTGCAAAGTGGTGTCCCATCA
CGTTTCAGTGGCAGTGGATATGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGGCCAR
GGGACCAAGGTGGAAATCAAACGG ’
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>DOM4-130-120 (SEQ ID NO:706}
GRCATCCAGATGACCCAGTCTCCATCCTCCCTETCTGCATCTGTAGGAGACCGTGTCACT
ATCACTTGCCGGGCAAGTCAGCGATATTTACCTGAATTTAGACTGAGTACCAGCAGAAACCA
GGGARAGCCCCTAAGCTCCTGATCAATTTTGGTTCCGCGTTGCARAGTGGTGTCCCATCA
CGTTTCAGTGGCAGTGGATATGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTTITACTTCCCTTATACGTTCGGCCAA
GGGACCAAGETGGARATCAAACGG

>DOM4-130-121 (SEQ ID NO:707)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCATGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGGTATCAGCAGAAACCA
GGGAAAGCCCCTARGCTCCTGATCAATTTTGGTTCCACGTTGCARAGTGGTGTCCCATCA
CGTTTCAGTGGCAGTGGATATGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGT TCGGCCAR
GGGACCAAGGTGGAAATCAAACGG

>DOM4~130-122 (SBQ ID NO:708)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCETETCACT
ATCACTTGCCGEGCAAGTCAGGATATTTACCTGAATTTAGACTGGTACCAGCAGARACCA
GGGARAGCCCCTAAGCTCCTGATCAATTTTGGTTCCGACTTGCARAGTGETGTCCCATCA
CGTITTCAGTGGCAGTGGATATGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGGCCAA
GGGACCARGGTGGAAATCAAACGG

>DOM4-130~-123 (SEQ ID NO:709)
GACATCCAGATGACCCAGCTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGGTACCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCAGCTTTGETTCCEAGTTGCCGAGTGGTGTCCCATCA
CGTTTCAGTGGCAGTGGATATGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GARGATTTCGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGGCCAR
GGGACCAAGGTGGARATCAANCGG

>DOM4 -130-124 (SEQ ID NO:710)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGGTATCAGCAGAAACCA
GGGAAAGCCCCTAAGCTTCTGATCAGC T TTGGTTCCGAGTTGCAACCCEGTGTCCCATCA
CGTTTCAGTAGCAGTGGATATGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGECCAA
GGGACCARGGTGGAAATCAAACGG ’

>DOM4-130-125 (SEQ ID NO:711)
GACATCCAGATGACCCAGTCTCCATCCTCCCTATCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGGTACCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCAGCTTTGGTTCCGAGTTGCGGCCCGGTGTTCCATCA
CGTTTCAGTGGCAGTGGATATGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTT TACTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTCGGAAATCAAACGG

>DOM4-130-126 (SEQ ID NO:712)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATT TACCTGAAT TTAGACTGGTACCAGCAGARACCA
GGGAAAGCCCCTAAGCTCCTGATCAATTTTGGTTCCGAGTTIGCCECCCEETGTCCCATCA
CGTTTCAGTGGCAGTGGATATGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTCTCAACCGTCTTTTTACTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGG
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>DOM4~130-127 (SEQ ID NO:713)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTETCACT
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGGTACCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCAGCT TTGGTTCCGAGT TGCAAAAGGETGTCCCATCA
CGTTTCAGTGGCAGTGGATATGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGT CTTTTTACT TCCCTTATACGT TCGGCCAR
GGGACCAAAGTGGAAATCAAACGG

>DOM4-130-128 (SEQ ID NO:714)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTATAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGGTATCAGCAGAAACCA
GGGAARGCCCCTAAGCTCCTGATCAGCTTTGGTTCCGAGTTGCGCAAGCETGTCCCATCA
CGTTTCAGTGGCAGTGGATATGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGG

>DOM4-130-129 (SEQ ID NO:715) ’
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCARGTCAGGATATTTACCTGAATTTAGACTGGTACCAGCAGAAACCA.
GGGAAAGCCCCTAAGCTCCTGATCAATTTTGGTTCCGAGTTGCEGAAGGGTGTCCCATCA
CGTTICAGTGGCAGTGGATATGAGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAACGSG

>DOM4-130-130 (SEQ ID NO:716) )
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTACATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGACGATT TACCTGAATTTAGACTGGTACCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCAGCTTTGGTTCCGAGTTGCAAAAGGGTGTCCCATCA
CGTTTCAGTGGCAGTGGATATGGCGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGTCTTTTTACTTCCCTTATACGTTCGGCCAR
GGGACCAAAGTGGAAATCAAACGG

>DOM4-130-131 (SEQ ID NO:717)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTECATCTETAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGACGATT TACCTGAATTTAGACTGG TACCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCAATTTTGGTTCCGAGTTGCAAAGTGGTATCCCATCA
CGTTTCAGTGOCAGTGGATATGGGACAGAT T TCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTCGCTACGTACTACTGTCAACCGGCTTTTTACTTCCCTTATACGTTCGGCCAA -
GGGACCAAGGTGGAAATCAAACGG

>DOM4-130-132 (SEQ ID NO:718)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCGGGCAAGTCAGGATATTTACCTGAATTTAGACTGGTACCAGCAGAAACCA,
GGGAAAGCCCCTAAGCTCCTGATCAGCTTTGGTTCCGAGTTGCAAAAGGGTGTCCCATCA
CGTTTCAGTGGCAGTGGATATGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGGCTTTTTACTTCCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCARACGG

>DOM4-130-133 (SEQ ID NO:719)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTETCACC

ATCACTTGCCGGGCAAGTCAGACGATTTACCTGAATTTAGACTGGTACCAGCAGAAACCA

GGGAAAGCCCCTAAGCTCCTGATCAGCTTTGGTTCCGAGTTGCAAAAGGGTGTCCCATCA

CGTTTCAGTEGCAGTGEATATGGGACAGATTTCACTCTCACCATCAGCAGTCTGCARCCT

GAAGATTTTGCTACGTACTACTGTCAACAGGCTTITTTACTTCCCTTATACATTCGGCCAA
~ GGGACCAAGGTGGAAATCAALCGG

FIG. 8AAA
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>DOM4-131 (SEQ ID NO:720)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACC
ATCACTTGCCEGGCARGTCAGCAGATTTATAATGCTTTACCGTGCTACCAGCAGAAACCA
GGGAAAGCCCGTAAGCTCCTGATCTATCATAAGTCCCAGTTGCARAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTITGCTACGTACTACTGTCAACAGACTTATAGTTTTCCTCATACGTTCGGCCAA
GGGACCAAGGTGGAAATCARACGG

>DOM4-132 (SEQ ID NO:721)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTETCACC
ATCACTTGCCGGGCAAGTCAGGATATTTGGCTTAATTTATCGTGGTATCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCTATGATGGTTCCACTTTGCAARGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACCGTCGTTTATTTGGCCTTATACGTTCGGCCAA
GGGACCAAGGTGGAAATCARACGE

>DOM4-133 (SEQ ID NO:722)

GACATCAAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACT
ATCACTTGCCGGGCAAGTCAGAATATTGGTAGGGAGTTACGGTGGTATCAGCAGARACCA
GGGARAGCCCCTAARGCTCCTGATCTATCATGCGTCCCATTTGCAAAGTGGGGTCCCATCA
CGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCTACGTACTACTGTCAACAGTATTATTATTTTCCTCTTACGTTCGGCCAR
GGGACCARGGTGGAAATCAAACGE

FIG. 8BBB
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VKs selected vs MSA

Kabat_Numbering 5 10 15 20 25 30 as
MSA16 DIQMTQSPS S LSAS VGDRV T ITCRASQSI I KELK W
MSA 12 DIQMTQSPS S LSAS VGDRVT ITCRASQSI F RHLK W
MSA 26 DIQM T QSPS S LSAS VGDRV T ITCRAS0SI ¥ YHLK W
Kabat_Numbering 40 45 50 55 60 65 70
MSA16 - YOQK PGKAP KLLIY.GASRL Q SGVP S RFSG S GSGT D
MSA 12 YOOKPGKAPKLLIY AASRL QSGVP S RFSG S GSGT D
MSA 26 YOQKPGKAPKLLIYKASTL QSGVP S RFSG & GSGT D
Kabat_Numbering 75 80 85 90 95 100 105
MSA16 FTLT I SSLQ P EDFAT YYCQQ GARWP QTFG Q GTKV E
MSA 12 FTLT I SSLQO P EDFAT YYCQ QVALYPKTFG Q GTKV E
MSA 26 FTLT I SSLQPEDFATYYCQ QVRKVPRTFG Q GTKV E

'Kabat_Numberlng

MSA16 | IKR
MSA 12 I KR
MSA 26 IKR

FIG. %A
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VKs selected vs RSA

Kabat_Numbering 5 10 15 20 25 30 3s
DOMZr-] DIQT T QSPS SLSAS VGDRV T ITCRASQYI @ RYLR W
DOM7r-3 DIQM T QSPS S LSASVGDRV T ITCRA SQYI G RYLR W
DOM7r-4 DIQM T QSPS S LEAS VGDRV T ITCRA SQWI @ RYLR W
DOM7¢-5 DIQMT QSPS S LEAS VGDRVT ITCRA SQYI S RQLR W
DOM7:-7 DIQMT QSPS S LSAS VGDRVT ITCR A SQYI @ RYLR W
DOM7r-8 . DIQM T QSPS § LEAS VGDRVT ITCRA SQWI H RQLK W
Kabat_Numbering 40 45 - 50 55 60 65 70
DOM7¢-1 YQQK P GKAP KLLIYD SSVL Q SGVP S RFS5G 8 GSGT D
DOM7r-3 YQQKPGKAP KLLIY D SSVL Q SGVP S RF5G S GSGT- D
DOM7r-4 YOQK P GKAP KLLIY NGSQLQ SGVP S RFSG S GSGT D
DOM7r-5 YQQK P GKAPRLLIY GASVL Q SGIP S RFSG 8 GSGT D
DOM7r-7 YQOK P GKAP KLLIYD SSVLQ SGVP S RFSG § GSGT D
DOM7r-8 YQQK P GKAP KLLIY YASILQ 5GVP S RFSG 8 GSGT D
Kabat_Numbering’ 78 80 85 90 95 100 105
OM7r-1 FTLT I SSLQPEDFATYYCQQ RYRMP YTFG Q GTRV E
DOM7r-3 FTLT I SSLO P EDFAT YYCQ Q RYMQ P FTFG Q GTKV E
DOM7r-4 FTLT I SSLQ PEDFAT YYCQQRYLQ P YTFG Q GTKV E
DOM7r-5. FTLT I SSLQ PEDFAT YYCQQRYIT P YTFG Q GTKV E
DOM7r-7 FTLT I SSLQPEDFATYYCQQRYSS PYTFG Q GTKV B
DOM7r-8  FTLT I SSLQPEDFATYYCQQ TFSK P 8TFG Q GTKV E
Kabat_Numbering

DOM7r-1 IKR

DOM7r-3 IKR

DOM7r-4 IKR

DOMZ7r-5 VKR

DOMZr-7 TKR

DOM7r-8 IKR

FI1G. 9B
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VKs selected vs HSA

Kabat_Numbering 3 10 15 20 25 30 35
DOM7h-2 DIQMT QSPS S LSAS VGDRVT ITCRA SQKI A TYLN W
DOMZh-3 DIOMT QSPS S LSAS VGDRVT ITCRASQWI D TGLA W
b0M7h—4 DIQM T QSPS S LSASVGDRVTITCRAGSQEI Y SWLA W
DOM7h-6 DIQM T QSPS SLSASVGDRV T ITCRASQSI 8 SYLN W
DOM7h-1 DIQM T QSPS S LSASVGDRV T ITCRA sosi 8 SYLN W
DOM7h-7 DIQMT QSPS S LSASVGDRVTITCRASQSI § SYLN W
Kabat_Numbering 40 45 50 55 60 65 70
DOM7h-2 YQOK P GKAP KLLIYR S88SL Q SAVP S RFSG S GSGT V
DOM7h-3 YQOK P GKAP RLLIY N VSRL Q SGVP S RFSG S GSGT D
DOM7h-4 YQQR P GKAP KLLIYNASHL Q SGVP S RFSG § GSGT D
DOM7Zh-6 YQOKPGKAPTLLIYRLSVL Q SGVP S RFSG & GSGT D
DOM7h-1 YQQK P GKAP KLLIYRNSFL Q SGVP S RFSG & GSGT D
DOM7h-7 YQOK P GKAP KLLIYRNSQL Q SGVP S RFSG S GSGT D
Kabat_Numbering 75 80 85 90 95 100 105
DOM7h-2 FTLT I SSLQ PEDFATYYCQQ TYAVPPTFG Q GTKV E
DOM7h-3 FTLT I SSLQ PEDFATYYCQQYWGS PTTFG Q GTKV E
DOM.7h__4 FTLT I SSLQ P EDFAT YYCQQVIGD P VTFG Q GTKV E
DOM7h-6 FTLT I SSLO P EDFATYYCQQ TYNV P PTFG Q GTKV E
DOM7h-1 FTLT I SSLQ P EDFAT YYCQQTYTV PPTFG Q GTKV E
DOM7h-~7 FTLT I SSLQ P EDFATYYCQQTFAVPPTFG Q GTKV E

Kabat_Numbering

DOM7h-2 IKR
DOM7h-3 I KR
DOM7h-4 IKR
DOM7h-6 I KR
DOM7h-1 IKQ
DOM7h-7 IKR

FIG.9C
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VHs selected vs HSA

Kabat_Numbering 5 10 15 20 25 30 35
DOMZh-22 EVQL L ESGG G LVQP G GSLRL SCAAS GFTF SKYWM S
DOM7h-23 EVQL L. ESGG G LVQP G GSLRL SCAAS GFTF YDYNM &8
DOM7Zh-24 EVQL L ESGG G LVQP G GSLRL SCAA S GFTF HRYSM §
DOM7h-25 EVQL L ESGG G LVQP G GSLR L SCAR S GFTF WKYNM A
DOM7h-26 EVQOL L ESGG G LVQP G GSLRL SCTAS GFTF D EYNM §
DOM7h-21 EVQL L ESGG G LVQP G GSLRL SCAASGFTF DLYDM §
DOM7h-27 EVQL L ESGG G LVQP G GSLRL SCAA S GETF 8 DYRM 8
- Consensus EVQL L ESGG G LVQP G GSLRL SCAAS GETF X XYNM §
K'abat_Numbering' 40 45 50 54 59 64 69
DOM7h-22 WVRQ A PGKG L EWVS 8 IDFMG PHTY Y ADSV KGRFT I
DOM7h-23 WVRQ A PGKG L EWVS T ITHT G GVTY YADSV K GRFT
DOM7h-24" WVRQ A PGKG . EWVS T ILPG GDVTY YADSV KGRFT I
DOM7h-25 WVYRQ A PGKG L EWVS T ILGE G NNTY Y ADSV K GRFT I
DOM7h-26 WYRQ A PGKG L EWVS T ILPHGDRTY YADSV K GRFT I
DOM7h-21 WVRQ A PGKG L EWVS 8 IVNS GVRTY YADSV KGRFT I
DOM7h-27 WVRQ A PGKG L EWVS T IXSNGKFTY YADSV KGRFT I
Kabat_Numbering 74 79 82b 86 91 96 100a
DOM7h-22 SRDN S KNTL Y LQMN 5 LRAED TAVY Y CAKG R TSML P
DOM7h-23. SRDN S KNTL Y LQMN 8 LRAED TAVY Y CAKQ NPSYQ -
DOM7h-24 SRDN 8 KNTL Y LQMN 8§ LRAED TAVY Y CAKQ T PDYM -
'DOM7Zh-25 SRDN 8 KNTL Y LQMN § LRAED TAVY Y CAKT M DYK - -
DOM7h-26 SRDN S KNTL Y LOMN S LRAED TAVY Y CAKQ D PLYR -
DOM7h-2] SRDN S KNTL Y LQMN S LRAED TAVY Y CAKL N QSYH W
DOM7h-27 SRDN S KNTL Y LQMN S LRAED TAVY Y CAKQ D WMYM -
Kabat_Numbering 1000 105 110

DOM7h-22 MKGK F DYWG Q GTLV T vsS§

DOM7h-23 ---- F DYWG Q GTLV T VSS

DOM7h-24 ---- F DYWG Q GTLV T VSS§

DOM7h-25 ~--- F DYWG Q GTLV T V8§

DOM7h-26 ~---~- F DYWG Q GTLV T vV§8s

DOM7h-21 D--- F DYWG Q GTLV T VSS§

DOM7Zh-27 ---- F DYWG Q GTLV T VSS§

FIG. 9D
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VKs selected vs HSA and RSA

Kabat_Numbering 5 10 15 20 25 30 35
DOM7h-8 DIQMT QSPS S LSASV GDRV T ITCRA SQSI 8 SYLN W
DOM7r-13 DIQMTQSPS SLSASVGDRVTITCRASQHI H RELR W
DOM7¢-14 DIQMTQSPS S LSAS VGDRV T ITCRA SQHI H RELR W
Kabat_Numbering 40 45 50 55 60 65 70
DOM7h-8 YOQKPGKAPKLLIYRNSPL Q SGVP SRFSG 8 GSGT D
DOM7r-13 YQQKP GKAP KLLIYQASRLQSGVDP SRFSG 8 GSGT D
DOM7r-14 YQQK P GKAPKLLIY QASRL Q SGVP S RFSG § GSGT D
Kabat_Numbering 75 80 85 90 95 100 105
DOM7h-~8 FTLT 1 SSLQ P EDFAT YYCQQ TYRV P PTFG Q GTKV E
DOM71-13 FTLT I SSLQ P EDFA T YYCQQKYLP P YTFG Q GTKV E
DOM7r-14 FTILT 1 SSLO P EDFAT YYCQ Q RYRV P YTFG Q GTKV E
Kabat_Numbering

DOM7h-8 IKR

DOM7r-13 IKR

DOM7r-14 I KR

FIG. 9E
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Kabat Numbering 5 10 15 20 25 30 35
DOM7x~15 DIQMT QSPS 8 LSASVGEGDRVT ITCRASQSI G RRLK W
DOM7r-16 DIQM T QSPS 8 LSASVGDRVT ITCRA SQRT ¥ KNLR W
DOM7x-17 DIQMTQSPS S LSAS VGDRV T ITCRA SQKI Y NNLR W
DOM7x-18 DIQMTOQSPS S LSASVGDRVT ITCRA SQWI Y KSLG W
DOM7r-19 DIQMTQSPS 8S LSAS VGEGDRV T ITCRA SQWI ¥ RELR W
Kabat Numbering 40 45 50 55 60 65 70
DOM7r-15 YOQK P GAAPRLLIYRTSWL Q SGVP S RFSG S GSGT D
DOM7x-16 YQOQOKPGKAPKLLIYNGSSILQSGVP S RFSG 8 GSGT D
DOM7xr~-17 YQQKPGKAPKLLIYNTSILQSGVPSRFSGVS @SGT D
DOM7r-18 YOQOKPGKAPKLLIYQ@ 8SLLQ SGVP S RFSG § GSGT D
DOM7x-18 YQQKPGKAPKLLIYDASRLQSG{/PTRFSG S GSGT D
Kabat_Numbering 75 80 85 90 95 100 108
DOM7x-15 FTLT I SSLQPEDFATYYCQQTSQWP HTFG GTK’\I'E_
DOM7x-16 FTLT I SSLQPEDFATYYCQQRYLS P YTFG Q GTRV B
DOM7x~17 FTLT I SSLQ P EDFATYYCQQRWRAP YTFG Q GTKV E
DOM7r-18 FPTLT I SSLQ P EDFATYYCQQ YHQM P RTFG Q GTKV E
DOM7r-19 FTLT I SSLQ P EDFAT YYCQ Q TENP P KTFG Q GTKV B

Kabat Numbering

DOM7r-15 IKR
DOM7r-16  IKR
DOM7x-17 IKR ' -
DOM7r-18 IKR
DOM7r-19 IKR

FIG. 10
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.| Sequence

Antl-mouse serum aibun'ﬁn
QVQLQESGGGLVQnGGSLRLsCEASGFTFSRFGM”WVRQAEGIGVEW.
A | 8GISSLEDSTLYADSVKGRFTISRDNAKNTLYLOMNS LKPEDTAVYYC
TIGGSLNPGEQGTQVTVSS .
QVOLQESGGGLVQPGNSLRLSCAASGF T FRNFGMEWVRGAPGKEDENV
B | s81565G8NTIYADSVRDRFIISRDNAKSTLYLOMNE LKPEDTAVYYC
TIGESLSRSSQCTQVTVES.
QVQLQESGGGLVQPGGELRLTCTABGFIFS 8 FGMEWVROADGRGLENY
C | shISSDSGTKNYADSVKGRFTISRDNAKKMLFLOMNSLRPEDTAVYYC
"1 VIGRGEIPSEQGTQVTVSS
| QVQLQESGEGLVQPGGSLRUICTASGFTFR SFGMSWY RQAFGKGLEWY
D sm:SADGsnmmsvmwrzsmmmmmmsLKPEDTAVWC
VIGRGSPASQGBIQVTVSS
 AVOLVESGGGLVOAGDELRLSCVVSGTTYS SAAMGRFRQLPGKERAFYV
E mxmssrsmmsvmwzswmwmqmmmmmc
AADRDRYRDRMOPMTTTDFRENGQGTOVTV S
QVKLEESGGGLVQTGGESLRLE CAAEGRTF G SFAMGRERQAFGRERE FV
ASIGSEGITTNYADSVRGRFTISRDNAXNTVYLOMNS LKPEDTGLOYC
AVNRYGIPYREGTQYQNWEQGTQVTVSS
EVOLEESGGGLVQPGGELRLE CAASGLT FND Y AMGWY ROAPGRERDMY
ATISIGGRTYYADSVKGRFTTI SRONARNTVYLOMNSLKPEDTATYYCY
AHRQTVVRGEYLLWGQETOVIVES
QVQLVESGGKLVQAGASLRLSCAASGRTFSNYAMGWFROAPGRERE FV
AGSGRSNSYNYYSDSVKGRFT ISRDNAKNTVYLOMNS LKPEDTAVY Y
ARSTHLWERDRNLYAYWGQGTQVTVSS
EVQLVESGGELVQACDSLRLECARSGRELGIYRMGWFRQUPCKERE FV
AARISWSGGTTRYLDSVKGRITISRD ST KNAVYLOMNS LKREDTAVYYC
AVDSSGRLYWTLETSYDYWEQGTOVTVSS
QVQLVEFGGGLVQAGDSLRLSCA.DSGRSLGIYKMAWFRQVPGKERE FV .
J ARTEWSGGTTRYIDSVKGRFTLSRDNTKNMVYLOMNSLKPDDTAVY YO
AVDSSGRLYWTLSTSYDYWEQGTOVTVSS
_ EVQLVESGGGLVOAGESLSLSCAASGRTEFS PY INGNFROAPGKERR Fls
K, AGVTWSGSSTFVGDSVKGRETABRDSAKNTVTLEMNSLNPEDTAWYC.
AAAYGGGLYRDPREYDYWGERGTQVIVES
}\VQLVESGGGLVQAGGSLR_JSCAASGFTLDAWPIAWFRQAPGKEREGV
L | SCIRDGTTYYADSVKGRFTISSDNANNTVYLQTNSLKEEDTAVYYCAA
PSGPATGSSHTFGIYWNLRDDYDNWGEQGTQVTVSS
EVQuVESGGGLVQAGGSLRLSCAABGwmmmwmgvpc;mmv
8C19B88DESTYYADSVKGRFTTSSDNAKNTVY LOMNTLEPDDTAVYYC
AAGGLLLRVEELQASDYDYWGQGIQVTVSS ,
AVOLVDSGEGLVQPCOELRLECTASGF ILDY VA L GWFROAPGKEREGY
ACISNSDESTYYGDSVKERFTISRDRAKT TVYLOMNELKPEDTAVYYC
2 TADRHY SASHHPFADFAENSHEQGTQVIVES
EVQLVESGGGLVQAGGSLRLECAAYGLTFWRARMANYRRAPGKERELY
VARNWGDG.:TRYADSVKGRFTISRDNAKN‘I‘WLQM\TSLKPEDTAVY‘.{C
AAVRTYGSATYDINGQGTQVTVSS
EVQLVESGGGLVQDGGSDRIJSCIFSGR‘T"‘ANY?.MGWFRQAPGKEREFV
 AAINRNGGTTNYADALRGRFTISRDNTKNTAFLOMNSLKPDDTAVYYC
AAREWPFSTIDSGHRYWGQGTQVTVSS
DVQLVESGGAWVQPGRSLRLSCAASGETABEHAIGWFRQAPGKEREFV

Q VGINRGGVTRDYADSVKGRFAVBRDNVWTWLQMURL!G?EDSAIYIc
FIG. 12 . ARRPEYSFTAMSKGDMDYWGKGTLVIVES -
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>TAR2h-12 (SEQ ID NO:785)
EVQLLESGGGLVQPGGSLRLSCARSGFTFV ~AYNMG~WVRQAPGKGLEWVS ~ . FIDMYGAKTYYADSVKG ~ ~RFTISRD
NSKNTLYLOMNSLRARDTAVYYCAK~~~LCLMDCSGDIFDY~~ ~WGQGTLVTVSS

>TAR2h-13 (SEQ ID NO:786) ‘
EVQLLESGGGLVQPGGESLRLSCAASGFTFP ~ADEMY ~WVRQAPGKGLEWVS ~ ~ SIGWPGGATYYADSVKG ~ ~RFTISRD
NSKNTLYLQMNSLRAEDTAVYYCAK~ ~~YGRNFDY ~~ ~WGQGTLVTVSS

>TAR2h~14 (SEQ ID NO:787)
EVQLLESGGGLVQPGGSLRLSCAASGFTFD~QYDMS ~WVRQAPGKGLEWVS ~ ~LIDPSGGHTYYADSVKG~ ~RFTISRN
NSKNTLYLOMNSLRAEDTAVYYCAK~~~PVPSDWPAVEFDY~~ ~WGQGTLVTVSS

>TAR2h-16 (SEQ ID NO:788)
EVQLLESGGGLVQPGGSLRLSCAASGFTFG~NYDMQ~ WVRQAPGKGLEWVS~~SIDGTGGTTYYADSVKG~~RFTISRD
NSKNTLYLOMNSLRAEDTAVYYCAQ~~~ETNAFDY~ ~ ~WGQGTLVTVSS

>TAR2h-17 (SEQ ID NO:789)
EVQLLESGGGLVQPGASLRLSCAASGFTFG~GYQMG~WVRQAPGKGLEWVS ~~ FIDFTGAHTYYADSVKG~ ~RFTISRD
NSKNTLYLOMNSLRAEDTAVYYCAK-~~LSDDLTLPERFPFDY ~~~WGQGTLVTVSS

>TARZh-18 (SEQ ID NO:790)
EVQLLESGGGLVQPGGSLRLSCAASGFTFA~DYNMT~WVRQAPGKGLENVS ~ ~WIDQEGVFTYYADSVKG~~RFTISRD
NSKNTLYLQMNSLRAEDTAVYYCAK~~~DFSAAVMLRTSFDY ~~~WGQGTLVTVSS

>TAR2h-19 (SEQ ID NO:791)
EVQLLESGGGLVQPGGSLRLSCAVSGFTFH-DYGMV ~WVRQAPGKGLEWVS ~ ~QISIDGRTTYYADSVKG~~RFTISRD
NSKNTLYLOMNSLRAEDTAVYYCAK~~~RIFEFDY~~~WGQATLVTVS3

>TAR2h-20 (SEQ ID NO:792)
EVQLLESGGGLVQPGGSLRLSCAASGFTFS ~AYNMS ~WVRQAPGKGLEWVS~~AISPSGNETYYADSVKG ~~RFTISRD
NSKNTLYLOMNSLRAEDTAVYYCAK~~~GAGEAFDY ~ ~ ~WGQGTLVTVSS

>TAR2h-21 (SEQ ID NO:793)
EVQLLESGGGLVQPGGSLRLSCAASGFTFT~EYNMG~ WVRQAPGKGLEWVS~~PIGHSGQHTYYADSVKG~-RFTISRD
NSKNTLYLOMNSLRAEDTAVYYCAE~ ~~LNNLMPDY ~ ~ ~RGQGTLVTVSS

>TAR2h-22 (SEQ ID NO:794)
EVQLLESGGGLVQPGGSLRLSCAASGFTFG~EYNMA~WVRQAPGKGQEWVS ~~ FISTGGHVTYYADSVKG~~RFTISRD
NSKNTLYLOMNSLRAEDTAVYYCAK~~~FSVRFRSSIFDY ~~~WGQGTLVTVSS

FIG. 13A
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>TAR2h~23 (SEQ ID NO:795)
EVQLLESGGGLVQPGGSLRLSCAASGYTFT~EYTMG~WVRQAPGKGLEWVS ~~WIAVDGIHTYYADSVKG~~RFTISRD
NSKNTLYLQMNSLRAEDTAVYYCAK~~~LDWTATDFSIFDY ~~~WGQGTLVTVSS

>TAR2h-24 (SEQ ID NO:796)
EVQLLESGGGLVQPGGSLRLSCAASGFTFA~NYTML-WVROBPGKCGLEWVS~~VISAEGRTTYYADSVKG~~RFTISRD
NSKNTLYLOMNSLRAEDTAVYYCAK~ ~~LNMKATNFKDFDY ~ ~~-WCQGTLVTVSS

>TAR2h~25 (SEQ ID NO:797)
EVQLLESGGGLVQPGGSLRLSCAASGFTFS~EYAML ~ WVRQAPGKGLEWVS~~LIDRTGVITYYADSVKG—~RFTISRD
NSKNTLYLOQMNSLRAEDTAVYYCAK~ ~~RDYQYHLYQDFDY ~~~RGQGTLVTVSS

>TAR2h-26 (SEQ ID NO:798)
EVQLLESGGGLVQPGGSLRLSCAASGFTFA~TYSMG~WVRQAPGKGLEWVS - ~-MIDPEGYHTYYADSVKG~~RFTISRD
NSKNTLYLQMNSLRAEDTAVYYCAE~ - ~TNRPLTYKPWFDY ~ ~~WGQGTLVTVSS

>TAR2h~27 (SEQ ID NO:799)
EVQLLESGGGLVQPGGSLRLSCAASGFTFT~DYNMA~WVRQAPGKGLEWVS ~~FLSQEGHHTYYADSVKG-~RFTISRD
NSKNTLYLOMNSLRAEDTAVYYCAK~~~FSTIATLSLFDY ~~~WGQGTLVTVSS

>TAR2h~29 (SEQ ID NO:800)
EVQLLESGGGLVQPGGSLRLSCAASGFTFA~TYNMG~ WVRQAPGKGLEWVS~~SIAWLGSETYYADSVKG-~RFTISRD
NSKNTLYLOMNSLRAEDTAVYYCAK~~~HCKAECTGDLFDY ~~~WGQGTLVTVSS

>TAR2h-30 (SEQ ID NO:801)
EVQLLESGGGLVQPGGALRLSCAASGFTFG~I1YSMC~-WVRQAPGKGLEWVS~~SISGVGMETYYADSVKG~~RFTISRD
NSENTLYLOMNSLRAEDTAVYYCAK~~~HSYPTRGRHLFDY ~~~WGQATLVTVSS

>TAR2h-32 (SEQ ID NO:802)
EVOQLLESGGGLVQPGGSLRLSCAASGFTFR-WYHWMG~ WVRQAPGKGLEWVS-~AISGSGGSTYYADSVKG~~RFTISRD
NSIG\TTLYLQMNSLRAEDTAVYYCAK--—~VKLGGGPNFDY~——~RGQGTLVTVSS

>TAR2h-33 (SEQ ID NO:803)

EVQLLESGGGLVQPGGSLRLSCARSGFTFH~RYSMG~WVRQAPGKGLEWVS ~~AISSSGEITYYADSVKG~~RFTISRD
NSKNTLYLOMNSLRAEDTAVYYCAK~~~STQAQGLELDY ~ ~~HWGQGTLVTVSS

FIG. 13B
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>TAR2h-10-1(SEQ ID NO:804)
EVQLLESGGGLVQPGGSLRLSCAASCGFTFE -WYWMG~WVRQAPGKGLEWVS ~~ALSGSGGSTYYADSVKG ~~RFTISRD
NSKNTLYLOMNNLRAEDTAVYYCAK- ~~VKLGGGPNFDY~~~RGQGTLVTVSS .

>TAR2h~10-2 (SEQ ID NO:805)
EVQLLESGGGLVOPGGCSLRLSCAASGFTFE ~-WYWMG~NVRQAPGKGLEWVS ~~AI SGSGESTYYADSVKG~~RFTISRD
NSKNTLYLQMNSLRAEDTAVYYCAK~ -~ ~VKLGGGPNFDY ~~~RGOGTLVTVSS

>TAR2h-10-3 (SEQ ID NO:806) . '
EVQLLESGGGLVQPGGSLRLTCAASGFTFE~WYWMG~WVRQAPGKGLEWVS ~~AISGSGGSTYYADSVKG~~RFTISRD
NSKNTLYLOMNSLRAEDTAVYYCAK~ -~ ~VKLGGGPNFDY ~~~WGQGTLVTVSS

>TAR2h-10~-4 (SEQ ID NO:B07)
EVQLLESGGGLVQPGGSLRLSCAASGFTFE~WYWMG~WIRQAPGKGLEWVS~~AISGSGGSTYYADSVKG~~RFTISRD
NSKNTLYLOMNSLRAEDTAVYYCAK~~~VKLGGGPNFDY ~~~WGQGTLVTVSS

>TAR2h-10-5 (SEQ ID NO:808)
EVQLLESGGGLVQPGGSLRLSCAASGFTFE~WYWMG~WVRQAPGKGLEWVS~~AISGSGGSTYYADSVKG~~RFTISRD .
NSKNTLYLOMNSLRAEDTAVYYCAK~ ~~VKLGGGPNFDY ~~~RGQGTLVTVSS

>TAR2h-10-6 (SEQ ID NQ:809)
EVQLLESGGGLVQPGGSLRLSCAASGFTFE~WYWMG~WVRQAPGKGPEWVS~ ~ATISGSGGSTYYADSVKG~~RFTISRD
NSKNTLYLQMNSLRAEDTAVYYCAK~~~VKLGGGPNFDY ~ ~~RGQGTLVTIVSS

>TAR2h-10-7 (SEQ ID NO:810)
EVQLLESGGGLVQPGGSLRLSCAASGFTFE~WYWMG~WVRQAPGKGLBWVS~~AISGSGGSTYYADSVKG~~RFTISRD
NSKNTLYLOMNSLRAKDTAVYYCAK~ ~~VKLGGGPNFDY ~ ~~RGQGTLVTVSS

>TAR2h-10-8 (SEQ ID NO:811)
EVQLLESGGGLVQPGGSLRLSCAASGFTFE~WYWMA~WVROAPGKGLEWVS ~~AISGSGGSTYYADSVKG~~RFTISRD
NSKNTLYLOMNSLRAGDTAVYYCAK~~~VKLGGGPNFDY~~~RGQGTLVIVSS

>TAR2h-20~9 (SEQ ID NO:812)

EVQLLESGGGLVQPGGSLRLSCAASCFTFE~WYWMG~WVRQAPGKGLEWVS~~AISGSGERTYYADSVKG~~RFTISRD
NSKNTLYLOMNSLRAEDTAVYYCAK~ ~ ~VKLGGGPNFDY ~ ~ ~HGQGTLVIVSS
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>TAR2h-10-10 (SEQ ID NO:813)
EVQLLESGGGLVQPGGSLRLSCAASGFTFE~WYWMG ~WVRQAPGKGLEWVS ~ ~ALISGSGESTYYADSVKG - ~RFTISRD
NSKNTLYLOMNSLRAEDTAVYYCAK~~ ~VKLGGGPNFDD - ~ ~-RGOGTLVTVSS

>TAR2h~10-11 (SEQ ID NO:814)
BVQLLESGGGLVQPGGSLRLSCAASGFTFE ~WYWMG ~WVRQAPGKGLEWVS ~~AISGSGESKYYADSVKG ~~RFTISRD
NSKNTLYLQMNSLRAEDTAVYYCAK~~~VKLGGGPNFDY~~~RGQETLVTVSS

>TAR2h-10-12 (SEQ ID NO:815)
EVQLLESGGGLVQPGGSLRLSCAASGFTFG-~WYWMG~WVRQAPGKGLEWAS ~~ATSGSGGNTY YADSVKG ~~RFTISRD
NSKNTLYLOMNSDLRAEDTAVYYCAK~ ~~VKLGGGPNFDY ~ ~~-WGQGTLVTVSS

>TAR2h-10-13 (SEQ ID NO:816) .
EVQLLESGAGLVQPGGSLRLSCAASGFTFE~WYWMG~WVRQAPGKGALGWVS~~AISGSGASTYYADSVRG ~ ~RFTISRD
NSKNTLYLOMNSLRAEDTAVYYCAK~ - ~VRKLGGGPNFDY ~~-RGQGTLVTVSS

>TAR2h-10-14 (SEQ ID NO:817)
EVQLLESGGGLVQPGGSLRXSCAASGFTFE~WYWMG~WVRQAPGKGPEWVS~~AISGSGGSTYYADSVKG-~RFTISRD
NSKNTLYLQMNSLRAEDTAVYYCAK~~~VKLGGGPNFDY ~~~WGQGTLVTVSS

>TAR2h-10-15 (SEQ ID NO:818) .
BVQLLESGGGLVQPGGSLRLSCAASGFTFE~WYWMG~WVRORPGKGLEWVS ~~AISGSGESTYYADSVKG~ ~RETISRD
NSKNTLYLQMNSLRAEDTAVYYCAK~~~VKLGGGPNFDY ~ ~~RGRGTLVTVSS

>TARZh-10-16 (SEQ ID NO:819)
EVOLLESGGGLVQPGGSLRLSCAASGFTFE~WYWMG~WIRQAPGKGLEWVS ~~ATSCSGGSTYYADSVKG~ ~RFTISRD
NSKNTLYLOMNSLRAKDTAVYYCAK~~~VKLGGGPNFDY ~~~RGQGTLVTVSS

>TAR2h-10-17 (SEQ ID NO:820)
EVQLLESGGGLVQPGGSLRLSCAASGFTFE~WYWMG ~WIRQAPGKGLGWVS ~~ALSGSGGSTYYADSVRG~-~RFTISRD
NSKNTLYLQMNSLRAEDTAVYYCAK~~~VKLGGGPNFDY ~ ~ ~RGOGTLVTVSS

>TAR2h-10-18 (SEQ ID NO:821)

EVQLLESGGGLVQPGGSLRLSCAASGFTFG~WYWMG ~WVRQAPGKGLEWAS~~ALSGSGGNTYYADSVKG~~RFTISRD
NSKNTLYLQMNSLRAEDTAVYYCAK~ ~~VKLGGGPNFDY ~ ~ ~-WGQGTLVTVSS
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>TAR2h 10-19 (SEQ ID NO:822)
EVQLLESGGGLVQPGGSLRLSCAASGFTFE~WYWMG—WVRQAPGKGLGWVS~~AISGSGGSTYYADSVRG—-RFTISRD
NSKNTLYLQMNSLRAKDTAVYYCAK-~ - ~VKLGGGPNFDY~~~RGQGTLVTVSS

>TAR2h-10-20 (SEQ ID NO:823)
EVQLLESGGGLVQPGGSLRLSCAASGFTFG~WYWMG~WVRQAPGKGLEWAS ~ ~AI SGSGGNTYYADSVKG ~ ~RFTISRD
NSKNTLYLOMNSLRAKDTAVYYCAK~~~VKLGGGPNFDY -~ ~KWGQGTLYTVSS

>TARZ2h-10-21 (SEQ ID NO:824)
EVOLLESGGGLVQPGGSLRLSCAASGFTFG~WYWMG~WVRQOAPGKGLEWVS ~ ~AI 5GSGGSTYYADSVKG - ~RFTISRD
NSKNTLYLQMNSLRAKDTAVYYCAK~ ~ ~VKLGGGPNFDY ~~~RGQGTLVTVSS

>TAR2h~10-22 (SEQ ID NO:B2S5)
EVQLLESGGGLVQPGGSLRLSCAASGFTFG~WYWMG-WVRQAPGKGLGWVS ~~AISGSGESTYYANSVRG~~RFTISRD
NSKNTLYLOMNSLRAEDTAVYYCAK~ ~ ~VKLGGGPNFDY ~ ~~RGQGTLVTVSS

>TAR2h-10-27 (SEQ ID NO:B26)
BVQLLESGGGLVQPGGSLRLSCAASGFTFE~WYWMG~WVRQAPGKGLEWVS ~ ~AlSGSGGSTYYADSVKG - ~RFTISRD
NSKNTLYLOMNSLRAEDAAVYYCAK~~ ~VKLGGGPNFGY~~~RGQGTLVTVSS

>TAR2h~10-29 (SEQ ID NO:827)
EVQLLESGGGLVQPGGSLRLS CAASGFDFPE~WYWMG~WVRQAPGKGLEWVS ~~ALSGSGGSTYYADSVKG~ ~RFTISRD
NSKNTLYLQMNSLRAEDAAVYYCAK~~~VKLGGGPNFGY ~~~RGQCTLVTVSS

>TAR2h-10-31 (SEQ ID NO:828)
EVQLLESGGGLVQPGGSLRL SCAASGFTFE ~WYWMG ~WVRQAPGKGLEWVS ~ ~ATSGSCGSTYYADSVKG~ ~RFTISRD
NSKSTLYLOMNSLRAEDAAVYYCAK~ ~ ~VKLGGGPNFGY ~~~RGOGTLVTVSS

>TAR2h-10-35 (SEQ ID NO:828)
EVQLLESGGELVQPGGSLRLSCARSGFDFE~WYWMG ~ WVRQAPGKGLEWVS~—AISGSGGSTYYADSVKG—~RFTISRD
NSKNTLYLQMNSLHAEDAAVYYCAK~~~VKLGGGPNFGY-~~RGQGTLVTVSS

>TAR2h-10-36 {SEQ ID NO:830)

EVQLLESGGGLVQPGESLRLSCAVSGLTFE ~WYWMG~WVRQAPGKGCLEWVS ~ ~ATSGSGGSTYYADSVKG~~RFTISRD
NSKNTLYLOMNSLRAEDAAVYYCAK~~~VKLGGGPNFGY ~ ~~RGQGTLYTVSS
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>TAR2h-10-37 (SEQ 1D NO:831)
EVQLLOSGGGLVQPGESLRLSCAASGFTFA~-WYWMG~WVRQAPGKGLEWVS ~ ~ ATSGSGASTYYADSVKG— ~RFTISRD
NSKNTLYLQMNSLRAEDAAVYYCAK-~~VKLGGGENFGY ~~~RGQGTLVTYSS

>TAR2h-10-38 (SEQ ID NO:832)
EVQLLESGGGLVQPGESLRLSCAASGFTFE~WYWMNG~WVRQAPGKGLEWVS ~ ~AISGSGGSTYYADSVRG~~RFTISRD
NSKNTLYLOMNSLRAKDAAVYYCAK~ ~ ~VKILGGGPNFGY - ~~RGQGTLVTVSS

>TAR2h-10-45 (SEQ ID NO:833)
EVQLLESGGGLVQPGESLRLSCAASGFTFE~PYWMG~WVROAPGKGLEWVS ~ ~ATSGSGGSTYYADSVKG~~RFTISRD
NSKNTLYLOMNSLRAEDAAVYYCAK~~~VKLOGGPNFGY ~~~RGQGTLVTVSS

>TAR2h-10-47 (SEQ ID NO:834)
EVQLLESGGGFVQPGGESLRLSCAASGFTFE~WYWMS~ WVRQAPGKGLEWVS~~AISGSGGSTYYADSVKG--RFTISRD
NSKNTLYLOMNSLRARDASVYYCAK~ ~~VKLGGGENFGY ~~ ~RGOGTLVTVSS

>TAR2h-10-48 (SEQ ID NO:835)
BVQLLESGGGLVQPGGSLRLPCAASGFTFE~WYWMT~WVRQAPGKGLEWVS ~~ATSGSGGSTYYADSVKG~~RFTISRD
NSKNTLYLOMNSLRAEDAAVYYCAK~ ~ ~VKLGGGPNFGY ~ ~~RGQGTLVTVSS

>TAR2h-10~57 (SEQ 1D NO:836)
BVQLLESGGGLVQPGGSLRLSCAASGLTFE~WYWMG~WVRQAPGKGLEWVS ~ ~AISGSGASTYYADSVKG~~RFTISRD
NSKNTLYLOMNSLRAEDAAVYYCAK~ ~ ~VKLGGGENFGY ~~ ~RGQGTLVTVSS

>TAR2h-10-56 (SEQ ID NO:837) ’
EVQLLESGGGLVQPGGSLRLSCAASGLTFE~WYWMG~WVRQAPGKGLEWVS ~~AVSGSGESTYYADSVKG~~RFTISRD
NSKNTLYLOMNSLRAEDAAVYYCAK~ ~ ~VKLGGGPNFGY ~~ ~RGQGTLVTVSS

>TAR2h-10-58 (SEQ ID NO:838)
EVQLLESGGGLVQPGGSLRLSCAASGLTFE~WYWMG~WVRQAPGKGLEWVS ~~ALSGSGDSTYYADSVKG~~RFTISRD
NSKNTLYLOMNSLRAEDAAVYYCAK~~~VKLGGGPNFGY ~- ~RGQGTLVTVSS

>TAR2h-10-66 (SEQ ID NO:839)

EVQLLESGGGLVQPGGSLRLSCAASGFTFB~WYWMG~WVRQAPGKGLEWVS~—AMSGSGGSTYYADSVKG~~RFTISRD
NSKNTLYLOMNSLRAEDAAVYYCAK-~ ~ ~VKLGGGPNFGN ~~~RGLGTLVTVSS
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>TAR2h-10-64 (SEQ ID NO:840)
EVQLLESGGGSVQPEGSLRLSCAASGFTFD~WYWMG~WVRQAPGKGLEWAS ~~ATSGSGGSTYYADSVKD ~~RFTISRD
NSKNTLYLQMNSLRAEDAAVYYCAK~~~VKLGGEPDFGY~~~RGQGTLVTVSS

>TAR2h-10-65 (SEQ ID NO:841)
“EVQLLESGGGLVQPGGSLRLSCAASGF TFE~WYWMG ~WVRQAPGKGLEWVS ~ ~ATSGSGGSTYYADSVKG- ~RPTISRD
NSKNTLYLOMNSLRAEDGAVYYCAK~~ ~VKLGGELNFGY - ~~RGOGTLVIVSS

>TAR2h-10-68 (SEQ ID NO:842)
EVQLLESGGGLVQPGGSLRLSCAASGFTFE~WYWMG~WVRQAPGKGLEWVS ~~ATSGSGGSTYYADSVKG~~RFTISRD
NSKNTLYLOMNSLRAEDAAVYYCAK~~~VKLGGGPNFGN ~~~RGQGTPVTVSS

>TAR2h-10-69 (SEQ ID NO;B43)
EVQLLESGGGLVQPGGSLRLSCAASGFTFE~WYWMG ~WVRQAPGKGLEWVS ~~ATSGSGGSTYYADSVKG~~-RFTISRD
NSKNTLYLQMNSLRPEDAAVYYCAK~~~VKLGGEPNFPGP ~ - ~REQATLVTVSS

>TAR2h-10-67 (SEQ ID NO:B44) -
EVQLLESGGGLVQPGGSLRLECAASGFTFE~WYWHG -HVRQAPGKGLEWVS - -ATSGSGESTYYADSVKC--RFTISRD
NSKNTLYLQMNSLRAEDAAVYYCAK~~-VKLGGGPNFGN——~RGQGTLVTVSS

>TAR2h-10-61 (SEQ ID NO: B45)
EVQLLESGGGLVQPGGSLRLSCAASGFTIE~WYWMG—WVRQAPGKGLEWVS~—AISGSGGSTYYADSVKG-—RFTISRD
NSKNTLYLQOMNSLRAEDAAVYYCAK~ ~~VKLGGGPNFGY ~ ~ ~RGQGTLVTVES

>TAR2h-10-62 (SEQ ID NO:846)
EVQLLESGGGLVQPGGSLRLSCAASGFTFE~WYWMG—-WVRQAPGKGLBWVS-~AISGSGGSTFYADSVKG~~RFTISRD
NSKNTLYLOMNSLRAEDAAVYYCAK ~~~VKLGGGPNFGY ~ - ~RGQGTLVTVSS

>TAR2h-10-63 (SEQ ID NO:847)
EVQLLESGGALYQPAGSLRLS CARSGFTFE - WYWHC- HVRQAPGKGLEWVT - ~ATSGSGAGTFYADS VG- -RFTTSRD
NSKNTLYLQMNSLRAEDAAVYYCAX -~ -VKLGGGPNFGY -~ ~RGQGTLVTVSS

>TAR2h-10-60 (SEQ ID NO:848)

EVQLLESGGGLVQPGGSLRLSCAASGFSFE~WYWMG-WVRQAPGKGLEWVS—~AISGSGDSTYYADSVKG~~RFTISRD
NSKNTLYLQMNSLRAEDAAVYYCAK~~~VKLGGGPNFGY~~~RGQGTLVTVSS
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>TAR2h-10-55 (SEQ ID NO:849)
EVQLLESGGGLVQPGGSLRLSCAASGFPFE~WYWMG ~WVROAPGKGLEWVS ~~AISGSGDSTYYADSVKG~~RFTISRD
NSKNTLYQQOMNSLRAEDAAVYYCAK~~ -VKLGGGPNFGY ~~~RGQGTLVTVSES

>TAR2h-10-59 (SEQ ID NO:850)
EVOLLESGGGLVQPGGSLRLSCAASGFSFE~WYWMG~WVRQAPGKGLEWVS ~~AISGSGGSTYYADSVKG ~ ~RFTISRD
NSKNTLYLQMNSLRAEDAAVYYCAK~~~VKLGGGPNFGY ~~~RGQGTLVTVSS

>TAR2h-10-70 (8EQ ID NO:851)
EVQLLESGGGLVQPGGSLRLSCAASGFTFE~WYWMG~WVRQAPGKGLEWVS ~~A1SGSGESTYYADSVKG ~~RFTISRD
NSKNTLYLOMNSLRAEDAAVYYCAK~~~VKLGGGPNYGY~~~RGQGTLVTVSS

>TAR2h-34 (SEQ ID NO:852)
EVQLLESGGGLVQPGGSLRLSCAASGFTFP~EYGMA~WVRQAPGKGLEWVS ~ ~TISHEGGEHTYYADSVKG~~RFTISRD
NSKNTLYLQMNSLRAEDTAVYYCAQ~~~HPVSHPKFDY ~~~WGQGTLVTVSS

>TAR2h~35 (SEQ ID NO:853)
EVQLLESGGGLVQPGGSLRLSCAASGFTFD~AYNME ~WVRQAPGKGLEWVS ~~AISPSGRETYYADSVKG ~ ~RFTISRD
NSKNTLYLQMNSLRAEDTAVYYCAK~~~RYPDFDY~~~WGQGTLVTVSS

>TAR2h-36 (SEQ ID NO:854)
EVQLLESGGGLVQPGGSLRLSCAASGFTFS~DYTMG~WVRQAPGKGLEWVS——LIDRPGNHTYYADSVKG~~RFTISRD
NSKNTLYLQMNSLRAEDTAVYYCAK~~—WGLNVEDFDY~—~WGQGTLVTVSS

>TAR2h~-37 (SEQ ID NO:855)
EVQLLESGGGLVQPGGSDLRLSCAASGFTFI~EYDMG~WVRQAPAKGLEWVS ~~MISSDGRLTYYADSVKG ~~RFTISRD
NSKNTLYLOMNSLRAEDTAVYYCAK~~~TWDGLNRNFDY -~ ~WGQGTLVTVSS

>TAR2h-38 (SEQ ID NO:856)
EVQLLESGGGLVQPGGSLRLSCAASGFTFI~GYNMY ~WVRQAPGKGLEWVS ~ ~FISPSGRETYYADSVKG~~RFTISRD
NSKNTLYLOMNSLRAEDTAVYYCAK~~~-TLSADGRFDY ~~~WAQATLVTVSS

>TRR2h-39 (SEQ ID NO:857)

EVQLLESGGGLVQPGGSLRLSCAASCFTFG~SYDMG~ WVRQAPGKGLEWVS—~FIDVSGTLTYYADSVKG~~RFTISRD
NSKNTLYLOMNSLRAEDTAVYYCAK~ ~~TVELDGLDFDY ~~~WGQGTLVTVSS
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>TAR2h-40 (SEQ ID NO:858)
EVQLLESGGGLVQPGGSLRLSCARSGFTFA~DYDMG~WVRQAPGKGLEWVS ~~FIDSSGSRTYYADSVKG~~RFTISRD
NSKNTLYLOMNSLRAEDTAVYYCAK~~~TAEIVNSRFDY ~~~HGQGTLVTVSS

>TAR2h~41 (SEQ ID NO:859)
EVOLLESGGGLVQPGGSLRLSCAASGFTFD ~KYQMG~WVRQAPGKGLEWVS ~ ~FIDSNGHHTYYADSVKG~~RFTISRD
NSKNTLYLQMNSLRAEDTAVYYCAE~~~LDNLSITPFDY~~~WGQGTLVTVSS

>TAR2h-42 (SEQ ID NO:860)
EVQLLESGGGLVQPGGSLRLSCAASGFTFA~KYNMY ~WVRQAPGKGLEWVS ~ -ATISPKGQHTY YADSVKG~~RFTISRD
NSKNTLYLQOMNSLRAEDTAVYYCAE~~~GMESDALITFDY~~~WAQGTLVTVSS

>TAR2h-43 (SBQ ID NO:861)
EVQLLESGGGLVQPGGSLRLSCAASGFTFS ~ DYTMG~WARQAPGKGLEWVS~~FIDSDGLHTYYADSVKG~—RFTISRD
NSKNTLYLOQMNSLRAEDTAVYYCAQ~~~NPQYAYESSRFDY ~~~WGQGTLVTVSS

>TAR2h-44 (SEQ ID NO:862)
EVQLLESGGGLVQPGGSLRLSCAASGFTFL~QYPMV-~WVROAPGKGLEWVS ~ ~S ILAPGGPTYYADSVKG~ ~RFTISRD
NSKNSLYLOMNSLRAEDTAVYYCAK~~~HPTHTPHPNFDY ~~ ~WGQGTLVTVSS

>TAR2h~-45 (SEQ ID NO:863)
BVQLLESGGGLVQPGGSLRLSCAASGFTFG~GYRMA~WVROAPGKGLEWVS ~~FIDSEGVLTYYADSVKG ~ ~RFTISRD
NSKNTLYLOMNSLRAEDTAVYYCAK~~~LCSSNCNMRNFDY ~ ~~WGQGTLVTVSS

>TAR2h-47 (SEQ ID NO:864)
EVQLLESGGGLVQPGGSLRLSCAASGFTFP~VYNMA-WVROAPGKGLEWVS ~ ~FIAGNGQQTYYADSVKG~~RFTISRD
NSKNTLYLOMNSLRAEDTAVYYCAK~~~FASKVSPMSLTDFDY ~~ ~WGQGTLVTVSS

>TARZh-48 (SEQ ID NO:865)
EVOLLESGGGLVQPGGSLRLSCAASGFTFH~KYGMA~WVRQAPGKGLEWVS ~ ~FIDLAGLHTYYADSVRG ~~RFTISRD
NSKNTLYLOMNSLRAEDTAVYYCAK~~~FATYSSANEEQPFDY -~ ~ ~WGQOGTLVTVSS

>TAR2h-50 (SEQ ID NO:866)

EVQLLESGGGLVQPGGSLRLSCAASGFTFS~AYNMA ~WVROAPGKGLEWVS ~ ~ FIAQSGGHTYYADSVKG ~~RFTISRD
NSKNTLYLOMNSLRAEDTAVYYCAK~~~FSHPDEEGTQMFDY ~ ~~WGQRGTLVTVSS

FIG. 131



Patent Application Publication  Dec. 18, 2008 Sheet 103 of 117 US 2008/0311111 A1

>TAR2h-S1 (SEQ ID NO:867)
BVQLLESGGGLVQPGGSLRLECAASGFTFA~TYNMS ~WVRQARPGKGLEWVS ~ ~ATDAGGMHTYYADSVKG~~RETTSRD
NSKNTLYLOMNSLRAEDTAVYYCAK~~ ~GTEPFDY~~~HGQGTLVTVSS

>TAR2h-66 (SEQ ID NO:868)
EVQLLESGGGLVQPGGSLRLSCAASGFTFD~ EYXMG~WVRQAPGKGLEWVS~~LISPRGSKTYYADSVKG~~RFTISRD
NSKNTLYLOMNSLRAEDTAVYYCAK~ ~~YKPPFDY ~~~WGQGTLVTVSS

>TAR2h-67 (SEQ ID NQO:869)
EVQLLESGGGLVQPGGSLRL:SCAASGFTFE~ DYPMA—WVRQAPGKGLEWVS~~FIGLKGIHTYYADSVKG—-RPTISRD
NSKNTLYLOMNSLRAEDTAVYYCAK~~~DLNNFDY~~~WGQGTLVTVSS

>TAR2h-68 (SEQ ID NO:870}
EVQLLESGGGLVQPGGSLRLSCAASGFTFG ~NGNMV ~WVRQAPGKGLEWVS ~ ~HIDEYGTNTYYADSVKG-~RFTISRD
NSKNTLYLOMNSLRAEDTAVY Y CAK~~~PRNDRPGFDY ~~ ~WGQGTLYVTVSS

>TAR2h-70 (SEQ ID NO:871)
EVQLLESGGGLVQPGGSLRLSCAASGFTFP~ ~TEHMY ~-WVRQAPGKGLEWVS ~~GIDTGASHTYYADSVKG~~RFTISRD
NSKNTLYLQMNSLRAEDTAVYYCAK~~~GLHWSSDSGPVHPDY~~~WGQGTLVTVSS

>TAR2h-71 {(SEQ ID NO:872)
EVOLLESGGGLVQPGGSLRLSCAASGFTFG~NVDMH~WVRQAPGKGLEWVS ~~AISSAGGETYYADSVKG - ~RFTTSRD
NSKNTLYLOMNSLRAEDTAVYYCAK~~~RMLANSPLAFDY ~~~WGQGTLVTVSS

>TAR2h~72 (SEQ ID NO:873)
EVQLLESGGGLVQPGESLRLSCAASGFTFG~YEPMA~WVRQAPGKGLEWVS ~~TISHTGRDTYYADSVKG ~~RFTISRD
NSKNTLYLQMNSLRAEDTAVYYCAK~~~RWSSFDY~~~WGQGTLVTVSS

>TAR2h-73 (SEQ ID NO:874)
EVQLLESGGGLVQPGGSLRLSCAASGFTFP ~SEKMA~HVRQAPGKGLEWVS ~~SIDERGIMTYYADSVKG~~RFTISRD
NSKNTLYLOMNSLRAEDTAVYYCAK~~ ~RWTFNTAFDY ~~~HEQGTLVTVSS

>TAR2h-74 (SEQ ID NO:875)
EVQLLSSGGGLVQPGGSLRLSCAASGFTFS~RENMH~WVRQAPGKGLEWVS~~GIGPRGMPTYYADSVKG—-RFTISRD
NSKNTLYLQMNSLRAEDTAVYYCAK—~-GMNSHDGFDY—~~WGQGTLVTVSS

>TAR2h-75 (SEQ ID NQ:876)

EVQLLESGGGLVQPGGSLRLSCAASGFTFN~AYTMI ~WVRQAPGKGLEWVS ~ ~ YIDPHGTITYYADSVKG ~~RFTTSRD
NSKNTLYLOMNSLRAEDTAVYYCAK~~~LPRAAPRFDY ~ ~ ~WGQGTLVTVSS
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>TAR2h-76 (SBQ ID NO:877)
EVQLLESGGGLVQPGGSLRLSCAASGFTFDN~ASEMD-WVRQAPGKGLEWVS ~ ~AISPSGSATYYADSVKG~~RFTISRD
NSKNTLYLQMNSLRAEDTAVYYCAK~~~WITPGRTTFDY ~~~WGQGTLVTVSS

>TAR2h-77 (SEQ ID NO:878)
EVQLLESGGGLVQPGGSLRLSCAASGFTFP ~TEHMY ~WVRQAPGKGLEWVS~ ~GIDTGGSHTYYADSVKG~~RFTISRD
NSKNTLYLOMNSLRAEDTAVYYCAK~~~GLHWSSDSGPVHFDY~~~WGQGTLVTVSS

>TAR2h~-78 (SEQ ID NO:879)
EVQLLESGGGLVQPCGSLRLSCAASGFTFK~LYNMA ~ WVRQAPGKGLEWVS~~FIAAAGPETYYADSVKG~~RFTISRD
NSKNTLYLOMNSLRAEDTAVYYCAK~~~LGDISSIPQHPFDY ~ ~~WGQGTLVTVSS

>TAR2h~-79 (SEQ ID NO:880)

EVOLLESGGGLVQPGGSLRLSCAASGFTFG~NVDMH~WVRQAPGKGLEWVS ~~ATSSAGGETYYADSVKG~~RFTISRD
NSKNTLYLOMNSLRAEDTAVYYCAK~~~SADITKGFDY ~~~WGQGRTLVTVSS

TAR2h-~15 (SEQ ID NO:881)

EVRLLESGGGLVQPCGSLRLSCAASGFTF ~GKYTMT~ WVRQAPGKGLEWVS~ ~HISDDGNSTYYADSVKG~~RFTISRD
NSKNTLYLOMNSLRAEDTAVYYCAK~~~VPILAPRNLEDY ~~~WGQGTLVTVSS

TAR2h-131-8 (SEQ ID NO:882)
EVQLLESGGGLIQPGGSLRLSCAASGFTFA~HETMV -~ WVRQAPGKGLEWVS~~HIDRVGOD
TYYADSVKG~~RFTISRDNSKNTLYLOMNSLRAEDTAVYYCAK~~~LPKRGPWFDY~~~RG
QGTLVTVSS

TAR2h-131-24 {SEQ ID NO:883)
EVQLLESGGGLIQPGGSLRLSCAASGFTFA~HETMV ~WVRQAPGKGLEWVS ~ ~HIDRVGQD
TYYADSVKG~~RFTISRDNSKNTLYLQMNSLRAEDTAVYYCAR~ ~~LPKRGPWFDY ~ ~~RG
QGTLVTVSS '

TAR2h~15-8 (SEQ ID NO:884)
EVRLLESGGGLVQPGGSLRLSCVASGFTFG~KSTMT~WVRQAPGKGLEWVS ~~HISDDGNS
TYYADSVKG~~RFTISRDNSKNTLYLOMNSLRAEDYAVYYCAK ~~~VPILAPRNLFDY~~~-WG
QGTLVTVSS

TAR2h-15-8-1 (SEQ ID NO:885)
EVRLLESGGGLVQPGGSLRLSCVASGFNFG~KSTMY ~-WVRQAPGKGLEWVS -~ HISDDGNS
TYYADSVKG~RPTISRDNSKNTLYLOMNSLRAEDTAVYYCAK~VPILAPRNLFDY
~~~WGOGTLVTIVSS
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TAR2h~15-8-2 (SEQ ID NO:886) ‘
EVRLLESGGGLVQPGGSLRLSCVASGFTFG~KGTMT~WVRQAPGKGLEWVS ~ ~HISDDGNS

" TYYADSVKG~~RFTISRDNSKNTLYLOMNSLRAEDTAVYYCAK~~~VPILAPRNLFDY ~~~WG
QGTLVTVSS

TAR2h-185-23 (SEQ ID NO:887)

EVQLLESGGGLVQPGGS DRLSCAASGFTFA~RYNMG ~WVRQAPGRKGLEWVS ~ ~LIDPSGGH
TYYAXSVKG~~RSTISRNNSKNTLYLQMNSLRAEDTAVYYCGK~~~PVFSDWPAVEFDY~~~WG
QGTLVTVSS

TAR2h-154-10-5 (SEQ ID NO:888)

EVQLLESGGGMVQPGGS LRLSCARPGFTPE~HEGMV~WVRQAPGKGLEWVS -~ ~HIGEDGQS
TYYADSVKG~~RFTISRDNSKNTLYLQMNSLRAEDTAVYYCAS~~~IPKAGPSFDY~~~WG
QGTLVTIVSS

TAR2h-14-2 (SEQ ID NO:889)
EVQLLESGGGLVQPGGSLRLSCAASGSTFD~QYDMS~WVRRAPGKGLEWVS ~~LIDPSGGH
TYYADSVKG~~RFTISRNNTKNTLYLOMNSLRAEDTAVYYCAK~~~PVFSDWPAVEFDY ~~~WG
QGTLVTVSS

TAR2h-151-8 (SEQ ID NO:890)
EVQLLESGGGLVQPGGSLRLSCAASGFTFD~YGNMF ~-WVRQAPGKGLEWIS ~~AISGCSGGS
TYYADSVKG~~RFTISRDNSKNTLYLOQMNSLRAEDTAVYYCAK~~~DMTTDS PPGFDY ~~~WG
QGTLVTVSS

TAR2h-152-7 (SEQ ID NO:891)

EVQLLESGGGLVQPGESLRLSCAASGFTFA~KETMS ~WVRQAPGKGLEWVS ~~WISPHGAH
TFYADSVKG-~~RFTISRDNSKNTLYLQMNSLRAEDTAVYYCAK-~ ~~PRFSYYPRVSFDY ~~~RG
QG’I‘LVTVSS

TARZh-35—4 (SEQ ID NO:892)
EVQLLESGGGLVQPGGSLRLSCAASGFTFD~AYNMF ~WFRQAPGKGPEWVS ~~AIGPSGRE
TYYADSVKG~~RFTITRDNSKNTLYLOMNSLRAEDTAVYYCAK~~~RYPDFDY ~~~WG
QGTLVTVSS

TAR2h-154-7 (SEQ ID NO:853)
EVQLLESGGGLVQPGGSLRLSCAASGFTFE~HEGMV~WVRQAPGKGLEWVS~~HIGEDGQS
TYYADSVKG~~RFTISRDNSRNTLYLOMNSLRAEDTAVYYCAN~~~IPKAGPSFDY~~~WG
QGTLVTVSS

TAR2h-80 (SEQ ID NO:894)

EVQLLESGGGLVQPGESLRLSCAASGFTFK~LYNMA~WVRQAPGKGLEWVS~~FIAAAGPE
TYYADSVKG~~RFTISRDNSKNTLYLOMNSLRAEDTAVYYCAK~~~LGDISSIPQHPFDY~~~WGQGTLVTVSS
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TAR2h-81 (SEQ ID NO:895)

EVQLLESGGGLVQPGGSLRLSCAASGFTFS ~-RENMH~WVRQAPGKGLEWVS - ~GTGPRGMP
TYYADSVKG~~RFTISRDNSKNTLYLOMNSLRAEDTAVYYCAK -~ ~~GMNSHDGFDY~~~WG
QGTLVTVSS

TAR2h-82 (SEQ ID NO:896)
EVOLLESGGGLVQPGGSLRLSCAASGFTFD~ASEMD-WVROAPCKGLEWVS~~AISPSGSA
TYYADSVKG~~RFTISRDNSKNTLYLOMNSLRARDTAVYYCAK~ ~ -RMLANS PLAFDY ~~~WG
QGTLVTVSS

TAR2h-83 (SEQ ID NO:897)
EVQELESGGGLVQPGGSLRLSCAASGFTFS ~AYNMA~WVRQAPGKGLEWVS - ~PTAQSGGH
TYYADSVKG~~RPTISRDNSKNTLYLQMNSLRAEDTAVYYCAK- ~ ~ FSHPDEEGTQMFDY ~ ~ ~-WGQGTLYTVSS

TAR2h-84 (SEQ ID NO:898)
EVQLLESGGGLVQPGGSLRLSCAASGFTFA~DYQMA~WVROAPGKGLEWVS ~~RIDRGGFH
TYYADSVKG~~RFTISRDNSKNTLYLQMNSLRAEDTAVYYCAK~~~PSWHADQYFDY~~~WG
QGTLVTVSS

TAR2h-85 {(SEQ ID NO:899)
EVQLLESGGGLVQPGGSLRLSCAASGFTFK~DYNMM~-WVRQAPGKGLEWVS ~~ATATSGRE

TYYADSVKG~~RFTISRDNSKNTLYLQMNSLRAEDTAVYYCAK~~~FTFGGNQDFDY~~~WG
QGTLVTVSS

TAR2h-86 (SEQ ID NO:300)
BEVQLLESGGGLVQPGGSLRLSCAASGFTFA~KYNMY~WVRQAPGKGLEWVS ~~AISPKGQH
TYYADSVKG~—RFTISRDNSKNTLYLQMNSLRAEDTAVYYCAE~~~GMGSDAITFDY~~~WG
QGTLVTVSS

TAR2h-87 (SEQ ID NO:901) .
EVQLLESGGGLVQPGGSLRLSCAASGFTFS~AYNMA~WVRQAPGKGLEWVS ~~FIAQSGGH
TYYADSVKG~-RFTISRDNSKNTLYLQMNSLRAEDTAVYYCAK~~~FSHPDEEGTQMFDY~~~WGQGTLVTVSS

TAR2h-88 (SEQ ID NO:902)

EVQLLESGGGLVQPGGSLRLSCAASGFTFE~ RYDMF~WVRQAPGKGLEWVS-~GISPRGRE
TYYADSVKG~~RFTISRDNSKNTLYLOMNSLRAEDTAVYYCAK~~~DMINYHGTPSFDY~~~WG
QGTLVTVSS

TAR2h-89 (SEQ ID NO:903)

EVQLLESGGGLVQPGCSLRLSCAASGFTFX ~NYNMV~WVRQAPGKGLEWVS ~ ~W1SGAGHS
TYYADSVKG~~RFTISRDNSKNTLYLQMNSLRAEDTAVYYCAK~~~DVDMAGKLNVFDY ~~~WG
QGTLVIVSS
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TAR2h-90 (SEQ ID NO:904)
EVQLLESGGGLVQPGGSLRLSCAASGFTFK~QYNMY ~WVRQAPGKGLEWVS ~~FISPSGGE
TYYADSVKG~~RFTTSRDNS KNTLY LOMNSLRAEDTAVYYCAK~~~DVDMAGKLNVFDY ~~~WG
QGTLVTVSS

TAR2h-91 (SEQ ID NO:905)
BEVOLLESGGGLVQPGGSLRLSCAASGFTFA~DYQMA~WVRQAPGKGLEWVS ~ ~RIDRGGFH
TYYADSVKG~~RFTISRDNSKNTLYLQMNSLRAEDTAVYYCAK~~~PSWHADQYFDY ~~~WG
QGTLVTVSS

TAR2h-92 (SEQ ID NO:906)
EVQLLESGGGLVQPGASLRLTCAASGFTPD ~DVNMT ~-WVRQAPGKGLEWVS ~ ~AIGPSGTE
'TYYADSVKG~~RPTISRDNSKNTLYLQMNSLRAEDTAVYYCAK~~~HSKTGSAMFDY~~~WG
QGTLVTVSS

TAR2h-93 {SEQ ID NO:907) .
EVQLLESGGGLVQPGGSLRLSCAASGF TFG~NGNMV ~WVRQAPGKGLEWVS ~ ~HIDEYGTN

TYYADSVKG~~RFTISRDNSKNTLYLQMNSLRAEDTAVYYCAK~~~PRNDRPGFDY ~~-WG
QGTLVTVSS

TAR2h-94 (SEQ ID NO:908)

EVQLLESGGGLVQPGGSLRLSCAASGF TFS~RENMH~WVRQAPGKGLENVS ~ ~GIGPRGMP
TYYADSVKG~~RFTISRDNSKNTLYLQMNSLRAEDTAVYYCAK~~~GMNSHDGFDY~~~WG
QGTLVTVSS

TAR2h-95 (SEQ 'ID NO:909)
EVQLLESGGGLVQPGGSLRLSCAASGFTFK~GSNMG—WVRQAPGKGLEWVS~~LIDGRGQH
TYYADSVKG~~RFTISRDNSKNTLYLOMNSLRAEDTAVYYCAK~~~PSVREFDY~~~RG
QGTLVTVSS ,

TAR2h-96 {(SEQ ID NO:910)

EVQLLESGGGLVQPGGSLRLSCAASGFTFS ~RENMH~WVRQAPGKGLEWVS ~ ~-GIGPRGMP
TYYADSVKG~~RFTISRDNSKNTLYLQMNSLRAEDTAVYYCAK~~~RMLANSPLAFDY~~~WG
QGTLVTVSS

TAR2h~97 (SEQ ID NO:911}
EVQLLESGGGLVQPGGSLRLSCTASGFTFS-ESTMN~ WVRQAPGKGLEWVS~~VITAQGGD
TYYADSVKG~~RFTISRDNSKNTLYLQMNSLRAEDTAVYYCAK~~~PDVLFDY~~—WG
QGTLVTVSS

TAR2h-99 {SEQ ID NO:912)
EVQLLESGGGLVQPGGSLRLSCAASGFTFE~EYNML~WVRQAPGKGLEWVS ~ ~GIGPSGRE
TYYADSVKG~~RFTISRDNSKNTLYLOMNSLRAEDTAVYYCAK~~~GSITLFDY~~~WG
QGTLVTVSS
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TAR2h-100 (SEQ ID NO:913)
EVQLLESGGGLVQPGGSLRLSCAASCFTPS ~GYNMY ~WVROAPGKGLEWVS ~~AIDAYGTH
TYYADSVKG~~RFTISRDNSKNTLYLQMNSLRAEDTAVYYCAE~ ~~GLQTSDHGERISFDY~~-WGQGTLVTVSS

TAR2h-101 (SEQ ID NO:914)
EVQLLESGGGLVQPGGSLRLSCAASGFTFD~QYDMS ~WVRQAPGKGLEWVS ~~LIDPSGGH
TYYADSVKG- ~RFTISRNNSKNTLYLOMNSLRARDTAVYYCAK~~~PVFSDWPAVEFDY ~ ~ ~WG
QGTLVTVSS

TAR2h-102 (SEQ ID NO:915)
EVQLLESGGGLVQPGGSLRLSCAASGFTFD~QYDMS ~-WVRQAPGKGLEWVS ~~LIDPSGGH
TYYADSVKG~~RFTISRNNSKNTLYLOMNSLRAEDTAVYYCAK~ ~~PVFSDWPAVEFDY ~~~WG
QGTLVTVSS

TAR2h-~103 {SEQ ID NO:916) :
EVQLLESGGGLVQOPGESLRLSCAASCFTFT ~RYSMG ~WVRQAPGKGCLEWVS ~~MIDVPGLH
TYYADSVKG~~RFTISRDNSKNTLYLOMNSLRAERDTAVYYCAK~~~ISQPGSNAFDY ~~~WG
QGTLVIVSS

TAR2h-104 (SEQ ID NO:917)
EVQLLESGGGLVQPGGSLRL:SCAASGFTPE~WYWMG ~WVRQAPGKGLEWVS ~~AISGSGGS
TYYAXSVKG—--—RFTISRDNSKNTLYLQMNSLRAEDAAVYYCAK~~-VKLGGXPNFGY-—-—-RG
QGTLVTVSS

TAR2h-105 {(SEQ ID NO:918)
EVQLLESGGGLVQPGGSLRLSCAASGFTPT~RYSMG~-WVRQOAPGKGLEWVS ~~FIDPPSVH
TYYADSVKG~~RFTISRDNSKNTLYLOMNSLRAREDTAVYYCAK~~~ISQFGSNAFDY ~~~WG
QGTLVTVSS

TAR2h~-106 (SEQ ID NO:919)
EVQLLESGGGLVQPGGSLRLSCAASCGFTFT~RYSMG-WVRQAPGKGLEWVS ~~MIDVGGSH
TYYAXSVKG~~RFTISRDNSKNTLYLQMNSLRAEDTAVYYCAK~~~ISQFGSNAFDY ~~~WG
QGTLVTVSS

TAR2h-107 (SEQ ID NO: 920)
EVQLLESGGGLVQPGGSLRLSCAASGFTFT~RYSMG~ WVRQAPGKGLEWVS~~MIDTGGVH
TYYAXSVKG~~RFTISRDNSKNTLYLQMNSLRAEDTAVYYCAK~~~ISQFGSNAFDY ~~~WG
QGTLVTVSS

TAR2h-108 (SEQ ID NO:921)
EVQLLESGGGLVQPGGSLRLSCAASGFTFT~RYSMG~WVRQAPGKGLEWVS ~~MIDVPGRH
TYYADSVKG~~RFTISRDNSKNTLYLQMNSLRAEDTAVYYCAK~-~ESQFGSNAFDY ~~~WG
QGTLVTVSS
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TAR2h-109 (SEQ ID NO:922)
EVQLLESGGGLVQPGGSLRLSCAASGFTFT~RYSMG~WVRQAPGKGLEWVS ~~MIAHAGPE
TYYADSVKG~~RFTISRDNSKNTLYLOMNSLRAEDTAVYYCAK~~~ISQFGSNAFDY ~~~WG
QGTLVTVSS

TAR2h-~110 (SEQ ID NO:923)
EVQLLESGGGLVQPGGSLRLSCAASGFTFT~RYSMG~WVRQAPGKGLEWVS~~MIDTRGVR
TYYADSVKG~~RFTISRDNSKNTLYLOMNSLRAEDTAVYYCAK~~~ISQFGSNAFDY~~~WG
QGTLVTVSS

TAR2h-111 (SEQ ID NO:924)
EVQLLESGGGLVQPGGSLRLSCAASGFTFT~RYSMG~WVRQAPGKGLEWVS ~ ~MIDVPGNH
TYYADSVKG~~RFPTISRDNSKNTLYLOMNSLRAEDTAVYYCAK~~~ISQFGSNAFDY ~~~-WG
QGTLVTVSS

TAR2h-112 (SEQ ID NO:925)
EVQLLESGGGLVQPGGSLRLSCAASGFTFT~RYSMG~WVRQAPGKGLEWVS~~MIDVGGRH
TYYADSVKG~~RFTISRDNSKNTLYLOMNSLRAEDTAVYYCAK~~~ISQFGPNAFDY~~~WG
QGTLVTVSS

TAR2h-113 (SEQ ID NO:926)
EVQLLESGGGSVQPGGSLRLSCAASGFTFT~RYSMG~WVROAPGKGLEWVS ~~RIDSYGRG
TYYADSVKG~~RFTISRDNSKNTLYLQMNSLRAEDTAVYYCAK~~~VRSPYTFDY ~~~WG
QGTLVTVSS ’

TAR2h-114 (SEQ ID NO:927) ,
EVQLILESGGGLVQPGGSLRLSCAASGFTFS ~GYNMG~WVROAPGKGLEWVS ~~TISTQGYH
TYYADSVKG~~RFTISRDNSKNTLYLOMNSLRAEDTAVYYCAK~~~AFTSDFDY ~~ ~WG
QGTLVTVSS

TARZh-115 (SEQ ID NO:928)
EVQLLESGGGLVQPGGSLRLSCAASGFTFS~GYNMY~WVRQAPGKGLEWVS~~GISGPGLE
TYYADSVKG~~RFTISRDNSKNTLYLOQMNSLRAEDTAVYYCAQ~~~GMSKTSTFDY~~~WG
QGTLVTVSS

TAR2h-116 (SEQ ID NO:929)
EVQLLESGGGLVQPGGSLRLSCAASGFTFT~EYYME~WVRQAPGKGLEWVS ~~SIDPDGSL
TYYADSVKG~~RFTISRDNSKNTLYLQOMNSLRAEDTAVYYCAK~~~YPREKFDY ~~~WG
QGTLVTVSS . .

TAR2h-117 (SEQ ID NO:930)
EVQLLESGGGLVQPGGSLRLSCAASGFTFD~KYQMG~WVRQAPGKGLEWVS~~FIDSNGHH
TYYADSVKG~~RFTISRDNSKNTLYLOMNSLRAEDTAVYYCAQ~ ~~LSVQGSNLFDY ~~~WG
QGTLVTVSS
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TARZh-118 (SEQ ID NOC:931)

EVQLLESGGGLVQPGGSLRLSCAASGFTFV~HYTMG~WVRQAPGKGLEWVS~~WIBSDGVH

TYYADSVKG~~RFTISRDNSKNTLYLQMNSLRAEDTAVYYCAK-~ ~ ~FTWGEKKTFDY ~~~WG
© QGTLVTVSS

TAR2h-119 {SEQ ID NO:932)
EVQLLESGGGLVQPGGSLRLSCAASGFTFM~GYDMH ~WVRQAPGKGLEWVS ~~GISAKGTE
TYYADSVKG~~RFTISRDNSKNTLYLQMNSLRAEDTAVYYCAK~~~GSSGSDGLFDY~~~WG
QGTLVTVSS

TAR2h-120 (SEQ ID NO:933)
RVQLLESGGGLVQPGGSLRLSCAASGETFP~ VYNMA~WVRQAPGKGLEWVS~~FIAGNGQQ
TYYADSVKG~~RFTISRDNSKNTLYLQOMNSLRAEDTAVYYCAK~~~FASKVS PMSLTDFDY ~~~WGQGTLVTVSS

TAR2h-121 (SEQ ID NO:934)
EVQLLESGGGLVQPGGSLRLSCAASGFTFV~QYNMH~WVRQAPGKGLEWVS ~~GISSGGMR
PYYADSVKG~~RPTISRDNSKNTLYLOMNSLRAEDTAVYYCAK~~~GIRDSTLPRGTLEDY ~ ~~RGQGTLVTVSS

TAR2h-122 (SEQ ID NO:935)
EVQLLESGGGLVQPGGSLRLSCAASGFTFE~TYSME~WVRQAPGKGLEWVS ~~SISLPGSR
TYYADSVKG~~RFTISRDNSKNTLYLQMNSLRAEDTAVYYCAK~~~HSKSSHRQSFDY ~ ~~WG
QGTLVTVSS

TAR2h-123 {(SEQ ID NO:936)
EVQLLESGGGLVQPGGSLRLSCAARSGFTFN~QYDMH~WVRQAPGKGLEWVS ~~GISFSGYE
TYYADSVKG~~RFTISRDNSKNTLYLOMNSLRAEDTAVYYCAK~~~GRGPAPMRSLFDY -~ ~WG
QGTLVTVSS

TAR2h-124 (SEQ ID NO:937)
EVQLLESGGGLVQPGGSLRLSCAASGFTFV~DYPMV~NVROAPGKGLEWVS ~~HITSMGES
_ TYYADSVKG~~RFTISRDNSKNMLYLOMNSLRAEDTAVYYCAK~ ~~LPTHFPIRFDY~~~WG

QGTLVIVSS

TAR2h-125 (SEQ ID NO:938)
EVQLLESGGGLVQPGGSLRLSCAASGFTFK~QYNMY~WVRQAPGKGLEWVS ~~FISPSGGE
TYYADSVKG~—RPTISRDNSKNTLYLQMNSLRAEDTAVYYCAK~~~SIKPFDY~~~WG
QGTLVTVSS

TARZh-126  (SEQ ID NO:939)

EVOLLESGGGLVQPGGSLRLSCAASGFTFS ~MYSMA~WVRQAPGKGLEWVS ~~FIDPDGLH
TYYADSVKG~~RFTISRDNSKNTLYLOMNSLRAEDTAVYYCAK~~~FSTSTMALFDY ~ ~~WG
QGTLVTVSS
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TAR2h-127 (SEQ ID NO:940)
EVQLLESGGGLVRPGGSLRLSCAASGFTFP~EYNMH WVRQAPGKGLEWVS~~AIGTAGGS
TYYADSVKG~~RFTISRDNSKNMLYLQMNSLRAEDTAVYYCAK~~~GYRPRTGSMLFDY~~—WG
QGTLVTVSS

TAR2h-128 (SEQ ID NO:941)
EVQLLESGGGLVQPGGSLRLSCAASGFTFA ~KYNMY ~WVRQAPGKGLEWVS ~~AISPKGQQ
TYYADSVKG~~RFTISRDNSKNTLYLQMNSLRAEDTAVYYCAE ~ ~~GMGSDAITFDY ~~ ~WG
QGTLVTVSS

TARZh-129 (SEQ ID NO:942)
EVQLLESGGGLVQPGESLRLSCAASGFTFA~DYDMA~WVRQAPGKGLEWVS ~~FIDRKGHH
TYYADSVKG~~RFTISRDNSKNTLYLOMNSLRAEDTAVYYCAK-~~TTDIQRLNSAFDY ~~~WG
QGTLVTVSS

TAR2h-130 (SEQ ID NO:943)
EVQLLESGGGLVQPGGSLRLSCAASGFTFG~NGVMA~WVRQAPGKGLEWVS ~ ~HINENGGA
TYYADSVKG~~RFTISRDNSKNTLYLOMNSLRAEDTAVYYCAK~~~PSIESPIFDY-~~WG
QGTLVTVSS

TAR2h-131 (SEQ ID NO:944)
EVQLLESGGALVQPEGGSLRLSCARSGFTFA~HEPMV ~WVRQAPGKGLEWVS ~~HIDRVGQD
TYYADSVKG~~RFTISRDNSKNTLYLOMNSLRAEDTAVYYCAK~~~LPKRGPRFDY ~ ~~WG
QAGTLVTVSS

TAR2h-132 {SEQ ID NO:945)
EVQLLESGGGLVQPGGESLRLSCAASGFTFE~ESVMC ~WVRQAPGKGLEWVS ~~ATSPGGSE
TYYADSVKG~~RFTISRDNSKNTLYLOMNSLRAEDAAVYYCAK~~~RTGPPGSTVFDY~~~WG
QGTLVTVSS

TARZh-133 (SEQ ID NO:946)
EVQLLESGGGLVQPGGSLRLSCAASGFTFG~DEPMH~WVRQAPGKGLEWVS ~~GIGKEGQP
TYYADSVKG~-RFTISRDNSKNTLYLOMNSLRAEDTAVYYCAK~~~LGGPFDY ~~~WG
QGTLVTVSS

TAR2h-151 (SEQ ID NO:947)
EVQLLESGGGLVQPGGSLRLSCAASGFTFD~YGNMF~WVRQAPGKGLEWVS~~AISGSGGS
TYYADSVKG~~RFTISRDNSKNTLYLOMNSLRAEDTAVYYCAK~~~DMTTDSPPGFDY ~ ~ ~WG
QGTLVTVSS ,

TAR2h-152 (SEQ ID NO:948)

EVQLLESGGGLVQPGGSLRLSCAASGFTFA~KETMS ~WVRQAPGKGLEWVS ~~WISPHGAL
TYYADSVKG~~RFTISRDNSKNTLYLQMNSLRAEDTAVYYCAK~~~PRFSYYPRVSFDY~~~WG
QGTLVTVSS

FIG. 13R
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TAR2h-153 ~ (SEQ ID NO:949)
EVQLLESGGGLVQPGASLRLSCAASGFTFG~-NGNMV~WVROAPGKGLEWVS~~HIDEYGTN
TYYADSVKG~~RFTISRDNSKNTLYLQMNSLRAEDTAVYYCAK~~~PRNDRPGFDY ~ ~~WG
QGTLVTVSS

TAR2h-154 (SEQ ID NO:3850)
EVQLLESGGGLVQPGESLRLSCAASGFTFG~NGNMV~WVRQAPGKGLEWVS ~~HEIDXYGTN

TYYADSVKG~~RFTISRDNSKNTLYLOMNSLRAGDTAVYYCAK~~~PRNDRPGFDY~~~WG
QGTLVTVSS

TAR2h-159 (SEQ ID NO:951)
EVQLLESGGGLVQOPGGSLRLSCAASGFTFA-~-GQDMR~WVRQAPGKGLEWVS~~SIPSSGFN
TYYADSVKG~~RFTISRDNSKNTLYLOMNSLRAEDTAVYYCAK~~~RAKDRSVSQMPYFDY ~~~WGQGTLVTVSS

TAR2h-1865 (SEQ ID NO:952) .
EVQLLESGGGLVQPGGSLRLSCAASGFTFM~RPDMV~WVRQAPGKGLEWVS ~ ~TITKDWGDQ
TYYADSVKG~~RFTISRDNSKNTLYLOMNSLRAEDAAVYYCAK~~~ADSRAQLDFDY ~~ ~WG
QGTLVIVSS ’

TAR2h-166 (SEQ ID NO:953)
BVQLLESGGGLVQPGGSLRLSCAASGFTFS~SYAMS ~WVRQAPGKGLEWVS ~~AISGSGGS
TYYADSVKG~~RFTISRDNSKNTLYLOMNSLRABDTAVYYCAK~~~PYFLFRATSFDY~~~WG
QGTLVTVSS

TAR2h-168 (SEQ ID NO:954)
EVQLLESGGGLVQPGGSLRLSCAASGFTFH~DDDMV~WVRQAPGKGLEWVS ~~STPGNGYV
TYYADSVKG~~RPTISRDNSKNTLYLOMNSLRAEDTAVYYCAK~~~RPDPTSVFFDY ~~~WG
QETLVTVSS .

TAR2h-171 (SEQ ID NO:955)
EVQLLESGGGLVQPGGSLRLSCAASGFTFG-DDWMT-WVRQAPGKGLEWVS~~GTAAYGIS
TYYADSVKG~~RFTISRDNSKNTLYLOMNSLRAEDARVYYCAE~~~SGKVFDY ~~~WG
QGTLVTVSS ’

TARZ2h-172 (SEQ ID NO:956)
EVQLLESGGGLVQPGGSLRLSCAASGFTFV~ERPMD~WVRQAPGKGLEWVS ~~LIGADGLS

TYYADSVKG~~RFTISRDNSKNTLYLOMNSLRAEDTAVYYCAK~~~LFRPGLLWFDY ~~~UG
QGTLVTVSS

TARZh-173 (SEQ ID NO:957)
EVQLLESGGGLVQPGGSLRLSCAASGFTFT~GQDMQ~WVRQAPGKGLEWVS ~ ~GINADGMA
TYYADSVKG~~RFTISRDNSKNTLYLQMNSLRAEDTAVYYCAK~~~TSPTMRSFDY ~~~WG
QGTLVTVSS
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TAR2h-174 (SEQ ID NO:958)
EVQLLESGGGLVQPGGSLRLSCAASGFTFG~EEYMQ~WVRQAPGKGLEWVS ~ ~LIPHTGNP
TYYADSVKG-~RFTISRDNSKNTLYLOMNSLRAEDTAVYYCAK~~~LANSLLFDY ~~~WG
QGTLVTVSS

TAR2h-176 (SEQ ID NO:959)
EVQLLESGGGLVQPGGSLRLSCAASGFTFH~RCKMG-WVRQAPGKGLEWVS~~FIEYDGRD
TYYADSVKC~~RFTISRDNSKNTLY LOMNSLRAEDTAVYYCAK~~~ECTRPYGMFDY ~ ~~WG
QGTLVTVSS

‘TARZh-178  (SEQ ID NO:960)
EVOLLESGGGLVQPGGSLRLSCAASGFTFN~RYSMG~WLRQAPGKGLEWVS ~ ~F IDKVGHH
TWYEDPVKG~~RFTISRDNSKNTLYLOMNSLRAEDTAVY YCAK~ ~~I SQFGPNAFDY ~~~WG
QGTQVTVSS

TAR2h-201 (SEQ ID NO:961) :
EVOLLESGGGLVQPGESLRLSCAASGFTFT~RYSMG~WVRQAPGKGLEWVS ~ ~MIAHAGPE
RYYADSVKG~~RFTISRDNSKNTLYLOMNSLRAEDTAVYYCAK~~~ISXFGSNAFDY ~~~WG
QGTLVTVSS

TAR2h-202 (SEQ ID NO:962)
EVOLLESGGGLVQPGGSLRLSCAASGFTFT~RYNMG~WVRQAPGKGLEWVS ~~FIDPPSVH
TYYADSVKG—-RFTISRDNSKNTLYLQMNSLRAEDTAVYYCAN~-~ISQFGSNAFDY~~~WG
QGTLVIVSS

TAR2h-203 (SEQ ID NO:963)
EVOLLESGGGLVQPGGSLRLSCAASGFTFT~RYSMG-WVRQAPGKGLEWVS~~FIDPPSVH
TYYADSVKG~~RFTISRDNSKNTLYLQMNSLRAEDTAVYYXAE~ ~ ~ISQFGSNAFDY ~~~WG
QGTLVIVSS

TAR2h-204 (SEQ ID NO:964)
EVQLFESGGGLVQPGGSLRLSCAASGEFTFT~RYSMG~ WVRQAPGKGLEWVS ~~MIAHAGPE
TYYADSVKG~~RFTISRDNSKNTLYLQMNSLRAEDTAVYYCAK~~~ISQFGSNALDY~~~WG
RGTLVTVSS

TAR2h-185-25 (SEQ ID NO:965)
EVOLLESGGGLVQPGGSLRLSCAASGFTFA~RYNMG -WVRQAPGKGLEWVS~~LIDPSGGHT
YYADSVKG-~~RFTISRNNSKNTLYLOMNSLRAEDTAVYYCGK~~~PVFSDWPAVEFDY ~~~W
GQGTVVIVSS

TAR2h-154-10 (SEQ ID NO:968)

EVQLLESGGGMVQOPGGSLRLSCAASGFTFE-~ HEGMV~WVRQAPGKGLEWVS~~HIGEDGQST
YYADSVKG~~RFTISRDNSKNTLYLOMNSLRAEDTAVYYCAN~~~IPKAGPSFDY~~~WGQG
TLVTVSS
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TAR2h-205 (SEQ ID NO:967)
EVQLLESGGGLVOPGGSLRLSCAASGFTFV~KYSMG~WVROAPGKGLEWVS ~~QISNTGGHT
YYADSVKG~~RFTISRDNSKNTLYLOMNSLRAEDTAVYYCAK~~~YTGRWEPFDY ~~~WGQG
TLVTVSS

>TAR2h-10 (SEQ ID NO:968)

EVQLLESGGGLVQPGGSLRLSCAASGFTFE-~WYWMG~WVRQAPGKGLEWVS~~ALSGSGGSTYYADSVKG~~RFTISRD
NSKNTLYLOMNSLRAEDTAVYYCAK~~~VKLGGGPNFDY ~ ~~WGQGTLVTVSS
+

TARZ2h-5 (SEQ ID NO:969)
EVOLLESGGGLVQPGGSLRLSCAASGFTFDLYNMFWVRQAPGKGLEWVSFISQTGR
LTWYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKTLEDFDYWGQGTLVTVS
TARZh-5d1 (SEQ ID NO:970)
EVQLLESGGGLVQPGGSLRLSCAASGFTFPVYMMGWVRQAPGKGLEWVSS IDALGGR
TGYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAKTMSNKTHTFDYWGQGTLVTS
TAR2h-5d2 (SEQ ID NO:971)
EVQLLESGGGLVQPGGSLRLSCAASGFTFVAYNMTWVRQAPGKGLEWVSS INTFGNX
TRYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKGSRPFDYWGQGTLVTVS
TARZh-5d3 (SEQ ID NO:3872)

EVQLLESGGGLVQPGESLRLSCAASGF TFXGYRMGWVROAPGKGLEWVSWITRTGGT
TQYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCRAKPAKLVGVGFDYWGQGT LVTVS

‘'TAR2h-5d4 (SEQ ID NO:973)
EVQLLESGGGLVOPGGSLRLSCAASGFTFRKYXMGWVRQAPGKGLEWVSQIGAKGQS
TDYADSVKGRFTISRDNSKNTLYLOQMNSLRAEDTAVYYCAKKKRGENYFFDYWGQGT LVIVS

TAR2h-545 (SEQ ID NO:974)
EVQLLESGGGLVQPEGSLRLSCAASGPTFRRY SMSWVRQAPGKGLEWVSDISRSGRY
* THYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAKRIDSSQNGFDYWGQGT  LVTVS

TAR2h-5d6 (SEQ ID NO:975)
EVQLLESGGGLVQPGGSLRLSCAASGFTFXGYKMFWVRQAPGKGLEWVSAISGSGGS
TYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAKQKENFDYWGQGTLVTVS
TAR2h-5d7 (SEQ ID NO:976)
EVQLLESGGGLVQPGGSLRLSCAASGFTFGDYAMWWVRQAPGKGLEWVSVISSNGGS
TFYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAKRVRKRTPEFDYWGQGT LVIVS

FIG. 13U



Patent Application Publication  Dec. 18, 2008 Sheet 115 of 117 US 2008/0311111 A1

‘TAR2h-5d8 (SEQ ID NO:977)
EVQLLESGGGLVQPGGSLRLSCAASGFTFRRYKMGWVROAPGKGLEWVSAIGRNGTK
TNYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKIYTGKPAAFDYWGQGT LVTVS

TAR2h-5d9 (SEQ ID NO:978)
EVQLLESGGGLVQPGGSLRLSCAASGFTFKKYXMSWVRQAPGKGLEWVSATSGSGGES
TYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKMLRTKNKVEDYWGQGT  LVTVS

TAR2h-5410 (SEQ ID NO:979)
EVQLLESGGGLVQPGGESLRLSCAASGFTFRRYKMGWVRQAPGKGLEWVSAIGRNGTK :
TNYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAKIYTGKPAAFDYWGQGT LVTVS

TAR2h-5d11 (SEQ ID NO:980) .
EVQLLESGGGLVQPGGSLRLSCAASGFTFXSYRMGWVRQAPGKGLEWVSSISSRGRH '
TSYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAKRVPGRGRSFDYWGQGT . LVTVS

TAR2h-5d12 (SEQ ID NO:981)
EVQLLESGGGLVQPGGSLRLSCAASGFPFRRYRMRWVRQAPGKGLEWVSGISPGGKH
TTYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKGEGGASSAFDYWGQGT LVTVS

TAR2h~5d13 (SEQ ID NO:982)

EVQLLESGGGLVQPGGSLRLSCAASGFTFXRYGMVWVRQAPGKGLEWVSAISGSGGES
TYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKRHSSEARQFDYWGQGT LVIVS
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TAR2m-14 (SEQ ID NO:983)
DIQMTQSPSSLSASVGDRVTITC~RASQPIGVALN~WYQQKPGKAPKLLIY ~~GGSYLQS
~~GVPSRYSGSGSGTDFTLTISSLQPGDFATYYC~~~QODWRYPGT~~~FGOGTKVEIKR

TAR2m~15 (SEQ ID NO:984)
DIOMTQSPSSLSASVGDRVTIITC~RASQYTHTSLQ~WYQQKPGKAPKLLIY~~GSSRLOS
~~GVPSRFSGSGESGTDFTLTISSLOPEDFATYYC~~~QQNHHS PFT~~~FGQGTKVETKR

TAR2m-19 (SEQ ID NO:985) '
EVQLLESGGGLVQPGGSLRLSCAASGFTFRKYDMHWVROAPGKGLEWVSTISPSGRRTYY
ADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAENLDQVLSFDYWGQGTLVTVSS

TAR2m-20 (SEQ ID NOQ:986)
EVQLLESGGGLVQPGGSLRLSCAASGFTFGSYSMSWVRQAPGKGLEWVSGIDNGGHSTYY
ADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKRS SGLPFPFDYWGQGTLVTVSS

TARZ2m-21 (SEQ ID NO:987) ,
EVOLLESGGGLVQPGGSLRLSCAASGFTFTRYSMGWVRQAPGKGLEWVSRIDSYGRGTYY
ADSVRGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKISQFGSNAFDYWGQGTLVTVSS

TAR2m-24 (SEQ ID NO:988) '
DIOMTQSPSSLSASVGDRVTITCRASQY THSSLOWYQOKPGKAPKLLIYSSSRLHSGVPD
RFSGSGSGTDFTLTISSLQPEDFATYYCQQNHFRPHTFGQOGTKVEIKR

TAR2m-21-23 (SEQ ID NOD:989)
EVQLLESGGGLVQPGGSLRLSCAASGFTFN~RYSME~WLROAPGKGLEWVS ~~RIDSYGR
GTYYEDPVKG~~RFSISRDNSKNTLYLQMNSLRAEDTAVYYCAK~~~LSQOFGSNAFDY ~ ~
~WGQGTQVTVSS

TAR2m-21-07 (SEQ ID NO:390)

EVQLLBSGGGLVQPGGSLRLSCAASGFTFSRCSMGWLRQAPGKGLEWVSRIDSYGRGTYY
ADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKISKFGSNAFDYWGQGTLVTVSS
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TAR2m-21-43 (SEQ ID NO:991)
EVOLLESGGGLVQPGGSLRLSCAASGFTFTRYSMGWLROAPGKGLEWVSRTDSYGRGTYD
ADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKISQFGSNAFDYWGQGTLVTVSS

TAR2m-21-48 (SEQ ID NO:992)
EVQLLESGGGLIQPGAESLRLSCAASGFTFTRYSMGWLRQAPGKGLEWVSR IDSYGRGTYD
TDSVKGRFTISRDNSRNTLYLOMNSLRAEDTAVYYCAKISQFGSNAFDYNGOGTLVTVSS

TARZ2m-21-10 (SEQ ID NO:993)
EVQLLESGGGLVQPGGSLRLSCAASGFTFTRYSMGWLRQAPGKGLEWVSRIDSYGRGTYY
ADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKISQFGSNAFDYWGQGTLVTVSS

TAR2m-21-06 (SEQ ID NO:994)
EVQLLESGGGLVQPGGSLRLSCAASGFTFTRYSMGWIRQAPGKGLEWVSRIDSYGRGTYY
ADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKISQFGSNAFDYWGQGTLVTVSS

TAR2m-21-17 (SEQ ID NO:995)

EVQLLESGGGLVQPGGSLRLSCAASGFTFTRYSMGWVRQAPGKGLEWVSRIDSYGRGTYY
ADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKISQFGSNAPDYWGQGTVVTVSS

FIGURE 14B
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COMPETITIVE DOMAIN ANTIBODY
FORMATS THAT BIND INTERLEUKIN 1
RECEPTORTYPE 1

RELATED APPLICATION

[0001] This application claims the benefit of U.S. Provi-
sional Application No. 60/742,218, filed on Dec. 1,2005. The
entire teachings of the above application are incorporated
herein by reference.

BACKGROUND OF THE INVENTION

[0002] Interleukin 1 (IL-1)is an important mediator of the
immune response that has biological effects on several types
of cells. Interleukin 1 binds to two receptors Interleukin 1
Receptor type 1 (IL-1R1, CD121a, p80), which transduces
signal into cells upon binding I.-1, and Interleukin 1 Recep-
tor type 2 (IL-1R1, CDw121b), which does not transduce
signals upon binding I1.-1 and acts as an endogenous regula-
tor of IL-1. Another endogenous protein that regulates the
interaction of IL.-1 with IL-1R1 is Interleukin 1 receptor
antagonist (IL-1ra). IL-1ra binds IL.-1R1, but does not acti-
vate IL-1R1 to transducer signals.

[0003] Signals transduced through IL.-1R1 upon binding
IL-1 (e.g., IL-1a or IL-1P) induce a wide spectrum of bio-
logical activities that can be pathogenic. For example, signals
transduced through IL.-1R1 upon binding of IL.-1 can lead to
local or systemic inflammation, the elaboration of additional
inflammatory mediators (e.g., IL-6, I1-8, TNF), fever, activate
immune cells (e.g., lymphocytes, neutrophils), anorexia,
hypotension, leucopenia, and thrombocytopenia. Signals
transduced through IL-1R1 upon binding of IL.-1 also have
effects on non-immune cells, such as stimulating chondro-
cytes to release collagenase and other enzymes that degrade
cartilage, and stimulating the differentiation of osteoclast
progenitor cells into mature osteoclasts which leads to resorp-
tion of bone. (See, e.g., Hallegua and Weisman, Ann. Theum.
Dis. 61:960-967 (2002).) Accordingly, the interaction of IL.-1
with IL-1R1 has been implicated in the pathogenesis of sev-
eral diseases such as arthritis (e.g., rheumatoid arthritis,
osteoarthritis) and inflammatory bowel disease.

[0004] Certain agents that bind interleukin 1 Receptor Type
1 (IL-1R1) and neutralize its activity (e.g., IL.-1ra) have
proven to be effective therapeutic agents for certain inflam-
matory conditions, such as moderately to severely active
rheumatoid arthritis. However, other agents that bind IL-1R1,
such as the anti-IL-1R1 antibody AMG 108 (Amgen) have
failed to meet primary endpoints in clinical studies.

[0005] A need exists for improved agents that antagonize
IL-1R1 and methods for administering such agents to disease.

SUMMARY OF THE INVENTION

[0006] The invention relates to domain antibody (dAb)
monomers that bind IL-1R1 and inhibit binding of IL-1 (e.g.,
IL-1co and/or IL-1p) and IL-1ra to IL-1R1, and to ligands
comprising such dAb monomers. Such ligands and dAb
monomers are useful as therapeutic agents for treating
inflammation, disease or other conditions mediated in whole
or in part by biological functions induced by binding of IL.-1
to IL-1R1 (e.g., local or systemic inflammation, elaboration
of inflammatory mediators (e.g., IL-6, 11-8, TNF), fever, acti-
vation of immune cells (e.g., lymphocytes, neutrophils),
anorexia, hypotension, leucopenia, thrombocytopenia.) The
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ligands or dAb monomers of the invention can bind IL-1R1
and inhibit IL.-1R1 function, thereby providing therapeutic
benefit.

[0007] Inaddition, ligands or dAb monomers of the inven-
tion can be used to detect measure or quantify IL-1R1, for
example in a biological sample, for diagnostic or other pur-
poses.

[0008] In one aspect, the invention relates to a domain
antibody (dAb) monomer that has binding specificity for
Interleukin-1 Receptor Type 1 (IL-1R1) and inhibits binding
of Interleukin-1 (IL-1, e.g., Interleukin-la (IL-1ct) and/or
Interleukin-1§ (IL-1p)) and Interleukin-1 Receptor Antago-
nist (IL-1ra) to IL-1R1.

[0009] Preferably, the dAb monomer inhibits binding of
IL-1 to IL-1R1 with an IC50 that is =1 uM. In some embodi-
ments, the dAb monomer inhibits IL-1-induced release of
Interleukin-8 by MRC-5 cells (ATCC Accession No. CCL-
171) in an in vitro assay with a ND50 that is =1 uM, or
preferably =1 nM. In other embodiments, the dAb monomer
inhibits IL-1-induced release of Interleukin-6 in a whole
blood assay with a ND50 that is =1 uM. In other embodi-
ments, the dAb monomer inhibits IL-1-induced release of
Interleukin-6 in a whole blood assay with a ND50 that is =1
uM.

[0010] One or more of the framework regions (FR) in the
dAb monomer can comprise (a) the amino acid sequence of a
human framework region, (b) at least 8 contiguous amino
acids of the amino acid sequence of a human framework
region, or (¢) an amino acid sequence encoded by a human
germline antibody gene segment, wherein said framework
regions are as defined by Kabat.

[0011] The amino acid sequences of one or more frame-
work regions in the dAb monomer can be the same as the
amino acid sequence of a corresponding framework region
encoded by a human germline antibody gene segment, or the
amino acid sequences of one or more of said framework
regions collectively comprise up to 5 amino acid differences
relative to the corresponding framework regions encoded by
a human germline antibody gene segment.

[0012] The amino acid sequences of FR1, FR2, FR3 and
FR4 in the dAb monomer can be the same as the amino acid
sequences of corresponding framework regions encoded by a
human germline antibody gene segment, or the amino acid
sequences of FR1, FR2, FR3 and FR4 collectively contain up
to 10 amino acid differences relative to the corresponding
framework regions encoded by a human germline antibody
gene segment.

[0013] ThedAb monomer can comprise FR1, FR2 and FR3
regions, and the amino acid sequence of said FR1, FR2 and
FR3 can be the same as the amino acid sequences of corre-
sponding framework regions encoded by a human germline
antibody gene segment. In some embodiments, the human
germline antibody gene segment is DPK9 and JK1.

[0014] Insome embodiments, the dAb monomer competes
for binding to IL-1R1 with a dAb selected from the group
consisting DOM4-130-30 (SEQ ID NO:3), DOM4-130-46
(SEQ ID NO:4), DOM4-130-51 (SEQ ID NO:5), DOM4-
130-53 (SEQ ID NO:6), DOM4-130-54 (SEQ ID NO:7),
DOM4-130 (SEQ ID NO:215), DOM4-130-1 (SEQ ID
NO:216), DOM4-130-2 (SEQ ID NO:217), DOM4-130-3
(SEQIDNO:218), DOM4-130-4 (SEQID NO:219), DOM4-
130-5 (SEQ ID NO:220), DOM4-130-6 (SEQ ID NO:221),
DOM4-130-7 (SEQ ID NO:222), DOM4-130-8 (SEQ ID
NO:223), DOM4-130-9 (SEQ ID NO:224), DOM4-130-10
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(SEQ ID NO:225), DOM4-130-11 (SEQ ID NO:226),
DOM4-130-12 (SEQ ID NO:227), DOM4-130-13 (SEQ ID
NO:228), DOM4-130-14 (SEQ ID N0:229), DOM4-130-15
(SEQ ID NO:230), DOM4-130-16 (SEQ ID NO:231),
DOM4-130-17 (SEQ ID NO:232), DOM4-130-18 (SEQ ID
NO:233), DOM4-130-19 (SEQ ID NO:234), DOM4-130-20
(SEQ ID NO:235), DOM4-130-21 (SEQ ID NO:236),
DOM4-130-22 (SEQ ID NO:237), DOM4-130-23 (SEQ ID
NO:238), DOM4-130-24 (SEQ ID N0:239), DOM4-130-25
(SEQ ID NO:240), DOM4-130-26 (SEQ ID NO:241),
DOM4-130-27 (SEQ ID NO:242), DOM4-130-28 (SEQ ID
NO:243), DOM4-130-31 (SEQ ID NO:244), DOM4-130-32
(SEQ ID NO:245), DOM4-130-33 (SEQ ID NO:246),
DOM4-130-34 (SEQ ID NO:247), DOM4-130-35 (SEQ ID
NO:248), DOM4-130-36 (SEQ ID NO:249), DOM4-130-37
(SEQ ID NO:250), DOM4-130-38 (SEQ ID NO:251),
DOM4-130-39 (SEQ ID NO:252), DOM4-130-40 (SEQ ID
NO:253), DOM4-130-41 (SEQ ID NO:254), DOM4-130-42
(SEQ ID NO:255), DOM4-130-43 (SEQ ID NO:256),
DOM4-130-44 (SEQ ID NO:257), DOM4-130-45 (SEQ ID
NO:258), DOM4-130-46 (SEQ ID NO:259), DOM4-130-47
(SEQ ID NO:260), DOM4-130-48 (SEQ ID NO:261),
DOM4-130-49 (SEQ ID NO:262), DOM4-130-50 (SEQ ID
NO:263), DOM4-130-51 (SEQ ID NO:264), DOM4-130-52
(SEQ ID NO:265), DOM4-130-53 (SEQ ID NO:266),
DOM4-130-54 (SEQ ID NO:267), DOM4-130-55 (SEQ ID
NO:268), DOM4-130-56 (SEQ ID NO:269), DOM4-130-57
(SEQ ID NO:270), DOM4-130-58 (SEQ ID NO:271),
DOM4-130-59 (SEQ ID NO:272), DOM4-130-60 (SEQ ID
NO:273), DOM4-130-61 (SEQ ID NO:274), DOM4-130-62
(SEQ ID NO:275), DOM4-130-63 (SEQ ID NO:276),
DOM4-130-64 (SEQ ID NO:277), DOM4-130-65 (SEQ ID
NO:278), DOM4-130-66 (SEQ ID N0:279), DOM4-130-67
(SEQ ID NO:280), DOM4-130-68 (SEQ ID NO:281),
DOM4-130-69 (SEQ ID NO:282), DOM4-130-70 (SEQ ID
NO:283), DOM4-130-71 (SEQ ID NO:284), DOM4-130-72
(SEQ ID NO:285), DOM4-130-73 (SEQ ID NO:286),
DOM4-130-74 (SEQ ID NO:287), DOM4-130-75 (SEQ ID
NO:288), DOM4-130-76 (SEQ ID NO:289), DOM4-130-77
(SEQ ID NO:290), DOM4-130-78 (SEQ ID NO:291),
DOM4-130-79 (SEQ ID N0:292), DOM4-130-80 (SEQ ID
NO:293), DOM4-130-81 (SEQ ID NO:294), DOM4-130-82
(SEQ ID NO:295), DOM4-130-83 (SEQ ID NO:296),
DOM4-130-84 (SEQ ID NO:297), DOM4-130-85 (SEQ ID
NO:298), DOM4-130-86 (SEQ ID N0:299), DOM4-130-87
(SEQ ID NO:300), DOM4-130-88 (SEQ ID NO:301),
DOM4-130-89 (SEQ ID NO:302), DOM4-130-90 (SEQ ID
NO:303), DOM4-130-91 (SEQ ID NO:304), DOM4-130-92
(SEQ ID NO:305), DOM4-130-93 (SEQ ID NO:306),
DOM4-130-94 (SEQ ID NO:307), DOM4-130-95 (SEQ ID
NO:308), DOM4-130-96 (SEQ ID NO:309), DOM4-130-97
(SEQ ID NO:310), DOM4-130-98 (SEQ ID NO:311),
DOM4-130-99 (SEQ ID NO:312), DOM4-130-100 (SEQ ID
NO:313), DOM4-130-101 (SEQ ID NO:314), DOM4-130-
102 (SEQ ID NO:315), DOM4-130-103 (SEQ ID NO:316),
DOM4-130-104 (SEQ ID NO:317), DOM4-130-105 (SEQ
ID NO:318), DOM4-130-106 (SEQ ID NO:319), DOM4-
130-107 (SEQ ID NO:320), DOM4-130-108 (SEQ ID
NO:321), DOM4-130-109 (SEQ ID NO:322), DOM4-130-
110 (SEQ ID NO:323), DOM4-130-111 (SEQ ID NO:324),
DOM4-130-112 (SEQ ID NO:325), DOM4-130-113 (SEQ
ID NO:326), DOM4-130-114 (SEQ ID NO:327), DOM4-
130-115 (SEQ ID NO:328), DOM4-130-116 (SEQ ID
NO:329), DOM4-130-117 (SEQ ID NO:330), DOM4-130-
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118 (SEQ ID NO:331), DOM4-130-119 (SEQ ID NO:332),
DOM4-130-120 (SEQ ID NO:333), DOM4-130-121 (SEQ
ID NO:334), DOM4-130-122 (SEQ ID NO:335), DOM4-
130-123 (SEQ ID NO:336), DOM4-130-124 (SEQ ID
NO:337), DOM4-130-125 (SEQ ID NO:338), DOM4-130-
126 (SEQ ID NO:339), DOM4-130-127 (SEQ ID NO:340),
DOM4-130-128 (SEQ ID NO:341), DOM4-130-129 (SEQ
ID NO:342), DOM4-130-130 (SEQ ID NO:343), DOM4-
130-131 (SEQ ID NO:344), DOM4-130-132 (SEQ ID
NO:345), DOM4-130-133 (SEQ ID NO:346), DOM4-1
(SEQ ID NO:8), DOM4-2 (SEQ ID NO:9), DOM4-3 (SEQ
ID NO:10), DOM4-4 (SEQ ID NO:11), DOM4-5 (SEQ ID
NO:12), DOM4-6 (SEQ ID NO:13), DOM4-7 (SEQ ID
NO:14), DOM4-8 (SEQ ID NO:15), DOM4-9 (SEQ ID
NO:16), DOM4-10 (SEQ ID NO:17), DOM4-11 (SEQ ID
NO:18), DOM4-12 (SEQ ID NO:19), DOM4-13 (SEQ ID
NO:20), DOM4-14 (SEQ ID NO:21), DOM4-15 (SEQ ID
NO:22), DOM4-20 (SEQ ID NO:23), DOM4-21 (SEQ ID
NO:24), DOM4-22 (SEQ ID NO:25), DOM4-23 (SEQ ID
NO:26), DOM4-25 (SEQ ID NO:27), DOM4-26 (SEQ ID
NO:28), DOM4-27 (SEQ ID NO:29), DOM4-28 (SEQ ID
NO:30), DOM4-29 (SEQ ID NO:31), DOM4-31 (SEQ ID
NO:32), DOM4-32 (SEQ ID NO:33), DOM4-33 (SEQ ID
NO:34), DOM4-34 (SEQ ID NO:35), DOM4-36 (SEQ ID
NO:36), DOM4-37 (SEQ ID NO:37), DOM4-38 (SEQ ID
NO:38), DOM4-39 (SEQ ID NO:39), DOM4-40 (SEQ ID
NO:40), DOM4-41 (SEQ ID NO:41), DOM4-42 (SEQ ID
NO:42), DOM4-44 (SEQ ID NO:43), DOM4-45 (SEQ ID
NO:44), DOM4-46 (SEQ ID NO:45), DOM4-49 (SEQ ID
NO:46), DOM4-50 (SEQ ID NO:47), DOM4-74 (SEQ ID
NO:48), DOM4-75 (SEQ ID NO:49), DOM4-76 (SEQ ID
NO:50), DOM4-78 (SEQ ID NO:51), DOM4-79 (SEQ ID
NO:52), DOM4-80 (SEQ ID NO:53), DOM4-81 (SEQ ID
NO:54), DOM4-82 (SEQ ID NO:55), DOM4-83 (SEQ ID
NO:56), DOM4-84 (SEQ ID NO:57), DOM4-85 (SEQ ID
NO:58), DOM4-86 (SEQ ID NO:59), DOM4-87 (SEQ ID
NO:60), DOM4-88 (SEQ ID NO:61), DOM4-89 (SEQ ID
NO:62), DOM4-90 (SEQ ID NO:63), DOM4-91 (SEQ ID
NO:64), DOM4-92 (SEQ ID NO:65), DOM4-93 (SEQ ID
NO:66), DOM4-94 (SEQ ID NO:67), DOM4-95 (SEQ ID
NO:68), DOM4-96 (SEQ ID NO:69), DOM4-97 (SEQ ID
NO:70), DOM4-98 (SEQ ID NO:71), DOM4-99 (SEQ ID
NO:72), DOM4-100 (SEQ ID NO:73), DOM4-101 (SEQ ID
NO:74), DOM4-102 (SEQ ID NO:75), DOM4-103 (SEQ ID
NO:76), DOM4-104 (SEQ ID NO:77), DOM4-105 (SEQ ID
NO:78), DOM4-106 (SEQ ID NO:79), DOM4-107 (SEQ ID
NO:80), DOM4-108 (SEQ ID NO:81), DOM4-109 (SEQ ID
NO:82), DOM4-110 (SEQ ID NO:83), DOM4-111 (SEQ ID
NO:84), DOM4-112 (SEQ ID NO:85), DOM4-113 (SEQ ID
NO:86), DOM4-114 (SEQ ID NO:87), DOM4-115 (SEQ ID
NO:88), DOM4-116 (SEQ ID NO:89), DOM4-117 (SEQ ID
NO:90), DOM4-118 (SEQ ID NO:91), DOM4-119 (SEQ ID
NO:92), DOM4-120 (SEQ ID NO:93), DOM4-121 (SEQ ID
NO:94), DOM4-123 (SEQ ID NO:166), DOM4-124 (SEQ
ID NO:167) DOM4-125 (SEQ ID NO:168), DOM4-126
(SEQ ID NO:169), DOM4-127 (SEQ ID NO:170), DOM4-
128 (SEQ ID NO:171), DOM4-129 (SEQ ID NO:172),
DOM4-129-1 (SEQ ID NO:173) DOM4-129-2 (SEQ ID
NO:174), DOM4-129-3 (SEQ ID NO:175), DOM4-129-4
(SEQIDNO:176), DOM4-129-5 (SEQID NO:177), DOM4-
129-6 (SEQ ID NO:178), DOM4-129-7 (SEQ ID NO:179),
DOM4-129-8 (SEQ ID NO:180), DOM4-129-9 (SEQ ID
NO:181), DOM4-129-10 (SEQ ID NO:182), DOM4-129-11
(SEQ ID NO:183), DOM4-129-12 (SEQ ID NO:184),
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DOM4-129-13 (SEQ ID NO:185), DOM4-129-14 (SEQ ID
NO:186), DOM4-129-15 (SEQ ID NO:187), DOM4-129-16
(SEQ ID NO:188), DOM4-129-17 (SEQ ID NO:189),
DOM4-129-18 (SEQ ID NO:190), DOM4-129-19 (SEQ ID
NO:191), DOM4-129-20 (SEQ ID N0O:192), DOM4-129-21
(SEQ ID NO:193), DOM4-129-22 (SEQ ID NO:194),
DOM4-129-23 (SEQ ID NO:195), DOM4-129-24 (SEQ ID
NO:196), DOM4-129-25 (SEQ ID NO:197), DOM4-129-26
(SEQ ID NO:198), DOM4-129-27 (SEQ ID NO:199),
DOM4-129-28 (SEQ ID NO:200), DOM4-129-29 (SEQ ID
NO:201), DOM4-129-31 (SEQ ID N0:202), DOM4-129-32
(SEQ ID NO:203), DOM4-129-33 (SEQ ID NO:204),
DOM4-129-34 (SEQ ID NO:205), DOM4-129-35 (SEQ ID
NO:206), DOM4-129-37 (SEQ ID N0:207), DOM4-129-38
(SEQ ID NO:208), DOM4-129-39 (SEQ ID NO:209),
DOM4-129-40 (SEQ ID NO:210), DOM4-129-41 (SEQ ID
NO:211), DOM4-129-42 (SEQ ID NO:212), DOM4-129-43
(SEQ ID NO:213), DOM4-129-44 (SEQ ID NO:214),
DOM4-131 (SEQ ID NO:347), DOM4-132 (SEQ ID
NO:348), and DOM4-133 (SEQ ID NO:349).

[0015] Preferably, the dAb monomer competes for binding
to IL-1R1 with a dAb selected from the group consisting of
DOM4-130-30 (SEQ ID NO:3), DOM4-130-46 (SEQ ID
NO:4), DOM4-130-51 (SEQ ID NO:5), DOM4-130-53
(SEQIDNO:6), DOM4-130-54 (SEQ IDNO:7), DOM4-130
(SEQIDNO:215), DOM4-130-1 (SEQIDNO:216), DOM4-
130-2 (SEQ ID NO:217), DOM4-130-3 (SEQ ID NO:218),
DOM4-130-4 (SEQ ID NO:219), DOM4-130-5 (SEQ ID
NO:220), DOM4-130-6 (SEQ ID NO:221), DOM4-130-7
(SEQIDNO:222), DOM4-130-8 (SEQID NO:223), DOM4-
130-9 (SEQ ID NO:224), DOM4-130-10 (SEQ ID NO:225),
DOM4-130-11 (SEQ ID NO:226), DOM4-130-12 (SEQ ID
NO:227), DOM4-130-13 (SEQ ID NO:228), DOM4-130-14
(SEQ ID NO:229), DOM4-130-15 (SEQ ID NO:230),
DOM4-130-16 (SEQ ID NO:231), DOM4-130-17 (SEQ ID
NO:232), DOM4-130-18 (SEQ ID NO:233), DOM4-130-19
(SEQ ID NO:234), DOM4-130-20 (SEQ ID NO:235),
DOM4-130-21 (SEQ ID NO:236), DOM4-130-22 (SEQ ID
NO:237), DOM4-130-23 (SEQ ID NO:238), DOM4-130-24
(SEQ ID NO:239), DOM4-130-25 (SEQ ID NO:240),
DOM4-130-26 (SEQ ID NO:241), DOM4-130-27 (SEQ ID
NO:242), DOM4-130-28 (SEQ ID NO:243), DOM4-130-31
(SEQ ID NO:244), DOM4-130-32 (SEQ ID NO:245),
DOM4-130-33 (SEQ ID NO:246), DOM4-130-34 (SEQ ID
NO:247), DOM4-130-35 (SEQ ID NO:248), DOM4-130-36
(SEQ ID NO:249), DOM4-130-37 (SEQ ID NO:250),
DOM4-130-38 (SEQ ID NO:251), DOM4-130-39 (SEQ ID
NO:252), DOM4-130-40 (SEQ ID NO:253), DOM4-130-41
(SEQ ID NO:254), DOM4-130-42 (SEQ ID NO:255),
DOM4-130-43 (SEQ ID NO:256), DOM4-130-44 (SEQ ID
NO:257), DOM4-130-45 (SEQ ID NO:258), DOM4-130-46
(SEQ ID NO:259), DOM4-130-47 (SEQ ID NO:260),
DOM4-130-48 (SEQ ID NO:261), DOM4-130-49 (SEQ ID
NO:262), DOM4-130-50 (SEQ ID NO:263), DOM4-130-51
(SEQ ID NO:264), DOM4-130-52 (SEQ ID NO:265),
DOM4-130-53 (SEQ ID NO:266), DOM4-130-54 (SEQ ID
NO:267), DOM4-130-55 (SEQ ID NO:268), DOM4-130-56
(SEQ ID NO:269), DOM4-130-57 (SEQ ID NO:270),
DOM4-130-58 (SEQ ID NO:271), DOM4-130-59 (SEQ ID
NO:272), DOM4-130-60 (SEQ ID NO:273), DOM4-130-61
(SEQ ID NO:274), DOM4-130-62 (SEQ ID NO:275),
DOM4-130-63 (SEQ ID NO:276), DOM4-130-64 (SEQ ID
NO:277), DOM4-130-65 (SEQ ID NO:278), DOM4-130-66
(SEQ ID NO:279), DOM4-130-67 (SEQ ID NO:280),
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DOM4-130-68 (SEQ ID NO:281), DOM4-130-69 (SEQ ID
NO:282), DOM4-130-70 (SEQ ID NO:283), DOM4-130-71
(SEQ ID NO:284), DOM4-130-72 (SEQ ID NO:285),
DOM4-130-73 (SEQ ID NO:286), DOM4-130-74 (SEQ ID
NO:287), DOM4-130-75 (SEQ ID NO:288), DOM4-130-76
(SEQ ID NO:289), DOM4-130-77 (SEQ ID NO:290),
DOM4-130-78 (SEQ ID NO:291), DOM4-130-79 (SEQ ID
N0:292), DOM4-130-80 (SEQ ID N0:293), DOM4-130-81
(SEQ ID NO:294), DOM4-130-82 (SEQ ID NO:295),
DOM4-130-83 (SEQ ID NO:296), DOM4-130-84 (SEQ ID
N0:297), DOM4-130-85 (SEQ ID N0:298), DOM4-130-86
(SEQ ID NO:299), DOM4-130-87 (SEQ ID NO:300),
DOM4-130-88 (SEQ ID NO:301), DOM4-130-89 (SEQ ID
N0:302), DOM4-130-90 (SEQ ID NO:303), DOM4-130-91
(SEQ ID NO:304), DOM4-130-92 (SEQ ID NO:305),
DOM4-130-93 (SEQ ID NO:306), DOM4-130-94 (SEQ ID
NO:307), DOM4-130-95 (SEQ ID NO:308), DOM4-130-96
(SEQ ID NO:309), DOM4-130-97 (SEQ ID NO:310),
DOM4-130-98 (SEQ ID NO:311), DOM4-130-99 (SEQ ID
NO:312), DOM4-130-100 (SEQ ID NO:313), DOM4-130-
101 (SEQ ID NO:314), DOM4-130-102 (SEQ ID NO:315),
DOM4-130-103 (SEQ ID NO:316), DOM4-130-104 (SEQ
ID NO:317), DOM4-130-105 (SEQ ID NO:318), DOM4-
130-106 (SEQ ID NO:319), DOM4-130-107 (SEQ ID
NO:320), DOM4-130-108 (SEQ ID NO:321), DOM4-130-
109 (SEQ ID NO:322), DOM4-130-110 (SEQ ID NO:323),
DOM4-130-111 (SEQ ID NO:324), DOM4-130-112 (SEQ
ID NO:325), DOM4-130-113 (SEQ ID NO:326), DOM4-
130-114 (SEQ ID NO:327), DOM4-130-115 (SEQ ID
NO:328), DOM4-130-116 (SEQ ID NO:329), DOM4-130-
117 (SEQ ID NO:330), DOM4-130-118 (SEQ ID NO:331),
DOM4-130-119 (SEQ ID N0O:332), DOM4-130-120 (SEQ
ID NO:333), DOM4-130-121 (SEQ ID NO:334), DOM4-
130-122 (SEQ ID NO:335), DOM4-130-123 (SEQ ID
NO:336), DOM4-130-124 (SEQ ID NO:337), DOM4-130-
125 (SEQ ID NO:338), DOM4-130-126 (SEQ ID NO:339),
DOM4-130-127 (SEQ ID NO:340), DOM4-130-128 (SEQ
ID NO:341), DOM4-130-129 (SEQ ID NO:342), DOM4-
130-130 (SEQ ID NO:343), DOM4-130-131 (SEQ ID
NO:344), DOM4-130-132 (SEQ ID NO:345), and DOM4-
130-133 (SEQ ID NO:346).

[0016] Inotherembodiments, the dAb monomer comprises
an amino acid sequence that has at least about 90% amino
acid sequence identity with the amino acid sequence of a dAb
selected from the group consisting of DOM4-130-30 (SEQ
ID NO:3), DOM4-130-46 (SEQ ID NO:4), DOM4-130-51
(SEQ ID NO:5), DOM4-130-53 (SEQ ID NO:6), DOM4-
130-54 (SEQ ID NO:7), DOM4-130 (SEQ ID NO:215),
DOM4-130-1 (SEQ ID NO:216), DOM4-130-2 (SEQ ID
NO:217), DOM4-130-3 (SEQ ID NO:218), DOM4-130-4
(SEQIDNO:219), DOM4-130-5 (SEQID NO:220), DOM4-
130-6 (SEQ ID NO:221), DOM4-130-7 (SEQ ID NO:222),
DOM4-130-8 (SEQ ID NO:223), DOM4-130-9 (SEQ ID
NO:224), DOM4-130-10 (SEQ ID NO:225), DOM4-130-11
(SEQ ID NO:226), DOM4-130-12 (SEQ ID NO:227),
DOM4-130-13 (SEQ ID NO:228), DOM4-130-14 (SEQ ID
NO:229), DOM4-130-15 (SEQ ID NO:230), DOM4-130-16
(SEQ ID NO:231), DOM4-130-17 (SEQ ID NO:232),
DOM4-130-18 (SEQ ID NO:233), DOM4-130-19 (SEQ ID
NO:234), DOM4-130-20 (SEQ ID NO:235), DOM4-130-21
(SEQ ID NO:236), DOM4-130-22 (SEQ ID NO:237),
DOM4-130-23 (SEQ ID NO:238), DOM4-130-24 (SEQ ID
NO:239), DOM4-130-25 (SEQ ID NO:240), DOM4-130-26
(SEQ ID NO:241), DOM4-130-27 (SEQ ID NO:242),
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DOM4-130-28 (SEQ ID NO:243), DOM4-130-31 (SEQ ID
NO:244), DOM4-130-32 (SEQ ID NO:245), DOM4-130-33
(SEQ ID NO:246), DOM4-130-34 (SEQ ID NO:247),
DOM4-130-35 (SEQ ID NO:248), DOM4-130-36 (SEQ ID
NO:249), DOM4-130-37 (SEQ ID NO:250), DOM4-130-38
(SEQ ID NO:251), DOM4-130-39 (SEQ ID NO:252),
DOM4-130-40 (SEQ ID NO:253), DOM4-130-41 (SEQ ID
NO:254), DOM4-130-42 (SEQ ID NO:255), DOM4-130-43
(SEQ ID NO:256), DOM4-130-44 (SEQ ID NO:257),
DOM4-130-45 (SEQ ID NO:258), DOM4-130-46 (SEQ ID
NO:259), DOM4-130-47 (SEQ ID NO:260), DOM4-130-48
(SEQ ID NO:261), DOM4-130-49 (SEQ ID NO:262),
DOM4-130-50 (SEQ ID NO:263), DOM4-130-51 (SEQ ID
NO:264), DOM4-130-52 (SEQ ID NO:265), DOM4-130-53
(SEQ ID NO:266), DOM4-130-54 (SEQ ID NO:267),
DOM4-130-55 (SEQ ID NO:268), DOM4-130-56 (SEQ ID
NO:269), DOM4-130-57 (SEQ ID NO:270), DOM4-130-58
(SEQ ID NO:271), DOM4-130-59 (SEQ ID NO:272),
DOM4-130-60 (SEQ ID NO:273), DOM4-130-61 (SEQ ID
NO:274), DOM4-130-62 (SEQ ID NO:275), DOM4-130-63
(SEQ ID NO:276), DOM4-130-64 (SEQ ID NO:277),
DOM4-130-65 (SEQ ID NO:278), DOM4-130-66 (SEQ ID
NO:279), DOM4-130-67 (SEQ ID NO:280), DOM4-130-68
(SEQ ID NO:281), DOM4-130-69 (SEQ ID NO:282),
DOM4-130-70 (SEQ ID NO:283), DOM4-130-71 (SEQ ID
NO:284), DOM4-130-72 (SEQ ID NO:285), DOM4-130-73
(SEQ ID NO:286), DOM4-130-74 (SEQ ID NO:287),
DOM4-130-75 (SEQ ID NO:288), DOM4-130-76 (SEQ ID
NO:289), DOM4-130-77 (SEQ ID N0:290), DOM4-130-78
(SEQ ID NO:291), DOM4-130-79 (SEQ ID NO:292),
DOM4-130-80 (SEQ ID NO:293), DOM4-130-81 (SEQ ID
NO:294), DOM4-130-82 (SEQ ID N0:295), DOM4-130-83
(SEQ ID NO:296), DOM4-130-84 (SEQ ID NO:297),
DOM4-130-85 (SEQ ID NO:298), DOM4-130-86 (SEQ ID
NO:299), DOM4-130-87 (SEQ ID NO:300), DOM4-130-88
(SEQ ID NO:301), DOM4-130-89 (SEQ ID NO:302),
DOM4-130-90 (SEQ ID NO:303), DOM4-130-91 (SEQ ID
NO:304), DOM4-130-92 (SEQ ID NO:305), DOM4-130-93
(SEQ ID NO:306), DOM4-130-94 (SEQ ID NO:307),
DOM4-130-95 (SEQ ID NO:308), DOM4-130-96 (SEQ ID
NO:309), DOM4-130-97 (SEQ ID NO:310), DOM4-130-98
(SEQ ID NO:311), DOM4-130-99 (SEQ ID NO:312),
DOM4-130-100 (SEQ ID NO:313), DOM4-130-101 (SEQ
ID NO:314), DOM4-130-102 (SEQ ID NO:315), DOM4-
130-103 (SEQ ID NO:316), DOM4-130-104 (SEQ ID
NO:317), DOM4-130-105 (SEQ ID NO:318), DOM4-130-
106 (SEQ ID NO:319), DOM4-130-107 (SEQ ID N0O:320),
DOM4-130-108 (SEQ ID NO:321), DOM4-130-109 (SEQ
ID NO:322), DOM4-130-110 (SEQ ID NO:323), DOM4-
130-111 (SEQ ID NO:324), DOM4-130-112 (SEQ ID
NO:325), DOM4-130-113 (SEQ ID NO:326), DOM4-130-
114 (SEQ ID NO:327), DOM4-130-115 (SEQ ID NO:328),
DOM4-130-116 (SEQ ID NO:329), DOM4-130-117 (SEQ
ID NO:330), DOM4-130-118 (SEQ ID NO:331), DOM4-
130-119 (SEQ ID NO:332), DOM4-130-120 (SEQ ID
NO:333), DOM4-130-121 (SEQ ID NO:334), DOM4-130-
122 (SEQ ID NO:335), DOM4-130-123 (SEQ ID NO:336),
DOM4-130-124 (SEQ ID NO:337), DOM4-130-125 (SEQ
ID NO:338), DOM4-130-126 (SEQ ID NO:339), DOM4-
130-127 (SEQ ID NO:340), DOM4-130-128 (SEQ ID
NO:341), DOM4-130-129 (SEQ ID NO:342), DOM4-130-
130 (SEQ ID NO:343), DOM4-130-131 (SEQ ID NO:344),
DOM4-130-132 (SEQ ID NO:345), and DOM4-130-133
(SEQ ID NO:346).
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[0017] Preferably, the dAb monomer binds human IL.-1R1
with an affinity (KD) of about 300 nM to about 5 pM, as
determined by surface plasmon resonance.

[0018] In another aspect, the invention relates to a ligand
comprising a dAb monomer that has binding specificity for
Interleukin-1 Receptor Type 1 (IL-1R1) and inhibits binding
of Interleukin-1 (IL-1, e.g., Interleukin-la (IL-1ct) and/or
Interleukin-1§ (IL-1p)) and Interleukin-1 Receptor Antago-
nist (IL-1ra) to IL-1R1, and a half-life extending moiety. The
half-life extending moiety can be a polyalkylene glycol moi-
ety, serum albumin or a fragment thereof, transferrin receptor
or a transferrin-binding portion thereof, or an antibody or
antibody fragment comprising a binding site for a polypep-
tide that enhances half-life in vivo. In some embodiments, the
half-life extending moiety is an antibody or antibody frag-
ment comprising a binding site for serum albumin or neonatal
Fc receptor. In particular embodiments, the half-life extend-
ing moiety is an immunoglobulin single variable domain that
competes with an anti-serum albumin dAb disclosed herein
for binding to human serum albumin. In other particular
embodiments, the half-life extending moiety is an immuno-
globulin single variable domain that comprises an amino acid
sequence that has at least 90% amino acid sequence identity
with the amino acid sequence of an anti-serum albumin dAb
disclosed herein.

[0019] In more particular embodiments, the invention is a
ligand comprising a dAb monomer that has binding specific-
ity for IL-1R1 and inhibits binding of IL.-1 to the receptor but
does not inhibit binding of IL.-1ra to IL-1R1, wherein said
dAb monomer is selected from the group consisting of
DOM4-130-30, DOM4-130-46, DOM4-130-51, DOM4-
130-53, and DOM4-130-54. The ligand can be, for example,
a dAb monomer, or a homodimer, homotrimer or homooli-
gomer of said dAb monomer. The ligand can further comprise
a dAb monomer that binds serum albumin, such as DOM7h-
8. For example, in some embodiments, the ligand comprises
of DOM4-130-54 and DOM7h-8.

[0020] In other particular embodiments, the invention is a
ligand comprising a dAb monomer that has binding specific-
ity for IL-1R1 and inhibits binding of I[.-1 and IL-1ra to
IL-1R1, and a dAb monomer that has binding specificity for
tumor necrosis factor receptor 1 (TNFR1). If desired, the
ligand can further comprise a half-life extending moiety.

[0021] Preferably, the dAb monomer that has binding
specificity for TNFR1 competes for binding to TNFR1 with
an anti-TNFR1 dAb described herein. In some embodiments,
the dAb monomer that has binding specificity for TNFR1
comprises an amino acid sequence that has at least about 90%
amino acid sequence identity with an amino acid sequence of
an anti-TNFR1 dAb described herein.

[0022] The invention also relates to an isolated or recom-
binant nucleic acid encoding a dAb monomer or ligand, and
to vectors (e.g., expression vectors) that comprise the recom-
binant nucleic acid. The invention also relates to a host cell
comprising a recombinant nucleic acid or vector, and to a
method of producing a ligand or dAb monomer that com-
prises maintaining a host cell of the invention under condi-
tions suitable for expression of the nucleic acid that encodes
a ligand or dAb monomer of the invention.

[0023] The invention also relates to pharmaceutical com-
positions comprising a dAb monomer or ligand and a physi-
ologically acceptable carrier. For example, a pharmaceutical
composition for intravenous, intramuscular, intraperitoneal,
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intraarterial, intrathecal, intraarticular, subcutaneous. pulmo-
nary, intranasal, vaginal, or rectal administration.

[0024] The invention also relates to a drug delivery device
comprising the pharmaceutical composition of the invention.
For example, the drug delivery device can be a parenteral
delivery device, intravenous delivery device, intramuscular
delivery device, intraperitoneal delivery device, transdermal
delivery device, pulmonary delivery device, intraarterial
delivery device, intrathecal delivery device, intraarticular
delivery device, subcutaneous delivery device, intranasal
delivery device, vaginal delivery device, or rectal delivery
device. Examples of such delivery devices, include a syringe,
a transdermal delivery device (e.g., a patch), a capsule, a
tablet, a nebulizer, an inhaler, an atomizer, an aerosolizer, a
mister, a dry powder inhaler, a metered dose inhaler, a
metered dose sprayer, a metered dose mister, a metered dose
atomizer, and a catheter.

[0025] Theinvention also relates to a method for treating an
inflammatory disease comprising administering to a subject
in need thereof, a therapeutically effective amount of a dAb
monomer or ligand of the invention.

[0026] The invention also relates to a dAb monomer or
ligand of the invention for use in therapy, diagnosis and/or
prophylaxis, and to the use of a dAb monomer or ligand of the
invention for the manufacture of a medicament for treating a
disease described herein (e.g., an inflammatory disease,
arthritis, a respiratory disease).

[0027] The invention also relates to a method for treating a
disease (e.g., an inflammatory disease, arthritis, a respiratory
disease) comprising administering to a subject in need thereof
a therapeutically effective amount of a dAb monomer that is
resistant to protease degradation.

[0028] The invention also relates a dAb monomer that is
resistant to protease degradation for use in therapy, diagnosis
or prophylaxis, and to the use of such a dAb monomer of the
invention for the manufacture of a medicament for treating a
disease described herein (e.g., an inflammatory disease,
arthritis, a respiratory disease).

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] FIG. 1 is a graph showing the results of an in vitro
assay in which dAbs were tested for the ability to inhibit
IL-1-induced IL.-8 release from cultured MRC-5 cells (ATCC
catalogue no. CCL-171). FIG. 1 shows a typical dose-re-
sponse curve for an anti-IL-1R1 dAb referred to as DOM4-
130 1in such a cell assay. The ND,, of DOM4-130 in the assay
was approximately 500-1000 nM.

[0030] FIGS. 2 and 3 are graphs showing the results of in
vitro assays in which dabs that underwent affinity maturation
were tested for the ability to inhibit IL.-1-induced IL-8 release
from cultured MRC-5 cells (ATCC catalogue no. CCL-171).
FIG. 2 shows a dose-response curve for DOM4-130-3, which
is an affinity matured variant of DOM4-130. The ND,, for
DOMA4-130-3 in the assay was about 30 nM, compared to the
ND50 for DOM4-130 which was 500-1000 nM (see FIG. 1).
FIG. 3 shows a dose-response curve for DOM4-130-46 and
DOM4-130-51, which are affinity matured variants of
DOMA4-130, and for interleukin 1 receptor antagonist (IL-
1ra). The NDy, for DOM4-130-46 was about 1 nM in the
assay, and the ND,, for DOM4-130-51 about 300 pM).
[0031] FIGS. 4A and 4B are sensograms showing that nei-
ther DOM4-130-3 (FIG. 4A) nor IL-1a (FIG. 4B) bound to
IL-1R1 to which IL-1ra was already bound. IL-1ra was
injected over immobilized IL.-1R1 and bound to the immobi-
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lized receptor. (Injection 1, from 0-60 seconds in FIGS. 4A
and 4B.) Then, either DOM4-130-3 or IL.-1a was injected.
(Injection 2, from 60-120 seconds in FIGS. 4A and 4B.) As
seen in the sensograms, neither DOM4-130-3 nor IL-1a
bound to IL.-1R1 to which IL.-1ra was already bound.

[0032] FIG. 5 is a graph showing that increasing concen-
trations of DOM4-130-3 or IL-1c inhibited binding of IL.-1ra
to IL-1R1 in a competitive binding ELISA. Increasing con-
centrations of DOM4-130-3 or IL-1o. were mixed with 500
pM IL-1ra, and the mixture was applied to an ELISA plate
that was coated with IL-1R1.

[0033] FIG. 6 is a graph showing the results of an in vitro
assay in which dAbs were tested for the ability to inhibit
IL-1-induced IL-6 release in human whole blood.

[0034] FIG. 7A-77 illustrates the amino acid sequences of
several human dAbs that bind human IL-1R1. In some of the
sequences, the amino acids of CDR1, CDR2 and CDR3 are
underlined.

[0035] FIGS. 8A-87, 8AA-877, 8AAA and 8BBB illus-
trates the nucleotide sequences of nucleic acids that encode
the human dAbs shown in FIG. 7A-7Z. In some of the
sequences, the nucleotides encoding CDR1, CDR2 and
CDR3 are underlined.

[0036] FIG.9A is an alignment ofthe amino acid sequences
of three Vks selected by binding to mouse serum albumin
(MSA). The aligned amino acid sequences are from Vs
designated MSA16, which is also referred to as DOM7m-16
(SEQ ID NO:723), MSA 12, which is also referred to as
DOM7m-12 (SEQ ID NO:724), and MSA 26, which is also
referred to as DOM7m-26 (SEQ ID NO:725).

[0037] FIG. 9B is analignment of the amino acid sequences
of six Vs selected by binding to rat serum albumin (RSA).
The aligned amino acid sequences are from Vks designated
DOM7r-1 (SEQ ID NO:726), DOM7r-3 (SEQ ID NO:727),
DOM7r-4 (SEQ ID NO:728), DOM7r-5 (SEQ ID NO:729),
DOM7r-7 (SEQ ID NO:730), and DOM7r-8 (SEQ ID
NO:731).

[0038] FIG.9C isanalignment of the amino acid sequences
of six Vks selected by binding to human serum albumin
(HSA). The aligned amino acid sequences are from Vis des-
ignated DOM7h-2 (SEQ ID NO:732), DOM7h-3 (SEQ ID
NO:733), DOM7h-4 (SEQ ID NO:734), DOM7h-6 (SEQ ID
NO:735),DOM7h-1 (SEQIDNO:736), and DOM7h-7 (SEQ
1D NO:737).

[0039] FIG.9Dis an alignment ofthe amino acid sequences
of seven Vs selected by binding to human serum albumin
and a consensus sequence (SEQ ID NO:738). The aligned
sequences are from Vs designated DOM7h-22 (SEQ ID
NO:739), DOM7h-23 (SEQ ID NO:740), DOM7h-24 (SEQ
ID NO:741), DOM7h-25 (SEQ ID NO:742), DOM7h-26
(SEQ ID NO:743), DOM7h-21 (SEQ ID NO:744), and
DOM7h-27 (SEQ ID NO:745).

[0040] FIG. 9E is an alignment of the amino acid sequences
of'three Vs selected by binding to human serum albumin and
rat serum albumin. The aligned amino acid sequences are
from Vs designated DOM7h-8 (SEQ ID NO:746), DOM7r-
13 (SEQ ID NO:747), and DOM7r-14 (SEQ ID NO:748).

[0041] FIG. 10 is an illustration of the amino acid
sequences of Vs selected by binding to rat serum albumin
(RSA). The illustrated sequences are from Vks designated
DOM7r-15 (SEQ ID NO:749), DOM7r-16 (SEQ ID
NO:750), DOM7r-17 (SEQ ID NO:751), DOM7r-18 (SEQ
ID NO:752), DOM7r-19 (SEQ ID NO:753).
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[0042] FIG. 11A-11B is an illustration of the amino acid
sequences of the amino acid sequences of Vs that bind rat
serum albumin (RSA). The illustrated sequences are from
Vs designated DOM7r-20 (SEQ ID NO:754), DOM7r-21
(SEQ ID NO:755), DOM7r-22 (SEQ ID NO:756), DOM7r-
23 (SEQ ID NO:757), DOM7r-24 (SEQ ID NO:758),
DOM7r-25 (SEQ ID NO:759), DOM7r-26 (SEQ ID
NO:760), DOM7r-27 (SEQ ID NO:761), DOM7r-28 (SEQ
ID NO:762), DOM7r-29 (SEQ ID NO:763), DOM7r-30
(SEQ ID NO:764), DOM7r-31 (SEQ ID NO:765), DOM7r-
32 (SEQ ID NO:766), and DOM7r-33 (SEQ ID NO:767).
[0043] FIG. 12 illustrates the amino acid sequences of sev-
eral Camelid Vs that bind mouse serum albumin that are
disclosed in WO 2004/041862. Sequence A (SEQ ID
NO:768), Sequence B (SEQ ID NO:769), Sequence C (SEQ
1D NO:770), Sequence D (SEQ ID NO:771), Sequence E
(SEQ ID NO:772), Sequence F (SEQ ID NO:773), Sequence
G (SEQ ID NO:774), Sequence H (SEQ ID NO:775),
Sequence [ (SEQ ID NO:776), Sequence ] (SEQIDNO:777),
Sequence K (SEQ ID NO:778), Sequence L. (SEQ ID
NO:779), Sequence M (SEQ ID NO:780), Sequence N (SEQ
1D NO:781), Sequence O (SEQ ID NO:782), Sequence P
(SEQ ID NO:783), Sequence Q (SEQ ID NO:784).

[0044] FIG.13A-13V illustrates the amino acid sequences
of'several human immunoglobulin variable domains that have
binding specificity for human TNFR1. The presented amino
acid sequences are continuous with no gaps; the symbol ~ has
been inserted into the sequences to indicate the locations of
the complementarity determining regions (CDRs). CDR1 is
flanked by ~, CDR2 is flanked by ~~, and CDR3 is flanked by

[0045] FIG. 14A-14B illustrates the amino acid sequences
of'several human immunoglobulin variable domains that have
binding specificity for mouse TNFR1. The presented amino
acid sequences are continuous with no gaps; the symbol ~ has
been inserted into some of the sequences to indicate the
locations of the complementarity determining regions
(CDRs). CDR1 is flanked by ~, CDR2 is flanked by ~~, and
CDR3 is flanked by ~~~.

DETAILED DESCRIPTION OF THE INVENTION

[0046] Within this specification the invention has been
described, with reference to embodiments, in a way which
enables a clear and concise specification to be written. It is
intended and should be appreciated that embodiments may be
variously combined or separated without parting from the
invention.

[0047] As used herein, the term “ligand” refers to a
polypeptide that comprises a domain that has binding speci-
ficity for a desired target. Preferably the binding domain is an
immunoglobulin single variable domain (e.g., Vg, V;, V)
that has binding specificity for a desired target antigen (e.g., a
receptor protein). The binding domain can also comprises one
or more complementarity determining regions (CDRs) of an
immunoglobulin single variable domain that has binding
specificity for a desired target antigen in a suitable format,
such that the binding domain has binding specificity for the
target antigen. For example, the CDRs can be grafted onto a
suitable protein scaffold or skeleton, such as an affibody, an
SpA scaffold, an LDL receptor class A domain or an EGF
domain. Further, the ligand can be monovalent (e.g., a dAb
monomer), bivalent (homobivalent, heterobivalent) or multi-
valent (homomultivalent, heteromultivalent) as described
herein. Thus, “ligands” include polypeptides that consist of a
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dAb, include polypeptides that consist essentially of such a
dAb, polypeptides that comprise a dAb (or the CDRs of a
dAb) in a suitable format, such as an antibody format (e.g.,
1gG-like format, scFv, Fab, Fab', F(ab'),) or a suitable protein
scatfold or skeleton, such as an aftibody, an SpA scaffold, an
LDL receptor class A domain or an EGF domain, dual spe-
cific ligands that comprise a dAb that binds a first target
protein, antigen or epitope (e.g., IL-1R1 or TNFR1) and a
second dAb that binds another target protein, antigen or
epitope (e.g., serum albumin), and multispecific ligands as
described herein. The binding domain can also be a protein
domain comprising a binding site for a desired target, e.g., a
protein domain is selected from an affibody, an SpA domain,
an LDL receptor class A domain an EGF domain, and an
avimer (see, e.g., U.S. Patent Application Publication Nos.
2005/0053973, 2005/0089932, 2005/0164301).

[0048] The phrase “immunoglobulin single variable
domain” refers to an antibody variable region (V, Ve V)
that specifically binds an antigen or epitope independently of
other V regions or domains; however, as the term is used
herein, an immunoglobulin single variable domain can be
present in a format (e.g., homo- or hetero-multimer) with
other variable regions or variable domains where the other
regions or domains are not required for antigen binding by the
single immunoglobulin variable domain (i.e., where the
immunoglobulin single variable domain binds antigen inde-
pendently of the additional variable domains). “Immunoglo-
bulin single variable domain™ encompasses not only an iso-
lated antibody single variable domain polypeptide, but also
larger polypeptides that comprise one or more monomers of
an antibody single variable domain polypeptide sequence. A
“domain antibody” or “dAb” is the same as an “immunoglo-
bulin single variable domain” polypeptide as the term is used
herein. An immunoglobulin single variable domain polypep-
tide, as used herein refers to a mammalian immunoglobulin
single variable domain polypeptide, preferably human, but
also includes rodent (for example, as disclosed in WO
00/29004, the contents of which are incorporated herein by
reference in their entirety) or camelid V,,;, dAbs. Camelid
dAbs are immunoglobulin single variable domain polypep-
tides which are derived from species including camel, llama,
alpaca, dromedary, and guanaco, and comprise heavy chain
antibodies naturally devoid of light chain: V. V; mol-
ecules are about ten times smaller than IgG molecules, and as
single polypeptides, they are very stable, resisting extreme
pH and temperature conditions.

[0049] As used herein, the term “dose” refers to the quan-
tity of agent (e.g., anti-IL-1R1 dAb, antagonist of TNFR1)
administered to a subject all at one time (unit dose), or in two
or more administrations over a defined time interval. For
example, dose can refer to the quantity of agent (e.g., anti-
IL-1R1 dAb, antagonist of TNFR1) administered to a subject
over the course of one day (24 hours) (daily dose), two days,
one week, two weeks, three weeks or one or more months
(e.g., by a single administration, or by two or more adminis-
trations). The interval between doses can be any desired
amount of time.

[0050] Two immunoglobulin domains are “complemen-
tary” when they belong to families of structures which form
cognate pairs or groups or are derived from such families and
retain this feature. Forexample,aV ;domainand aV; domain
of an antibody are complementary; two V domains are not
complementary, and two V,; domains are not complementary.
Complementary domains may be found in other members of
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the immunoglobulin superfamily, such as the V, and Vs (or y
and 8) domains of the T-cell receptor. Domains which are
artificial, such as domains based on protein scaffolds which
do not bind epitopes unless engineered to do so, are non-
complementary. Likewise, two domains based on (for
example) an immunoglobulin domain and a fibronectin
domain are not complementary.

[0051] “Immunoglobulin” refers to a family of polypep-
tides which retain the immunoglobulin fold characteristic of
antibody molecules, which contains two P sheets and, usu-
ally, a conserved disulphide bond. Members of the immuno-
globulin superfamily are involved in many aspects of cellular
and non-cellular interactions in vivo, including widespread
roles in the immune system (for example, antibodies, T-cell
receptor molecules and the like), involvement in cell adhesion
(for example the ICAM molecules) and intracellular signal-
ling (for example, receptor molecules, such as the PDGF
receptor). The present invention is applicable to all immuno-
globulin superfamily molecules which possess binding
domains. Preferably, the present invention relates to antibod-
ies.

[0052] A “domain” is a folded protein structure which
retains its tertiary structure independent of the rest of the
protein. Generally, domains are responsible for discrete func-
tional properties of proteins, and in many cases may be added,
removed or transferred to other proteins without loss of func-
tion of the remainder of the protein and/or of the domain. A
“single antibody variable domain” is a folded polypeptide
domain comprising sequences characteristic of antibody vari-
able domains. It therefore includes complete antibody vari-
able domains and modified variable domains, for example, in
which one or more loops have been replaced by sequences
which are not characteristic of antibody variable domains, or
antibody variable domains which have been truncated or
comprise N- or C-terminal extensions, as well as folded frag-
ments of variable domains which retain at least in part the
binding activity and specificity of the full-length domain.
[0053] The term “repertoire” refers to a collection of
diverse variants, for example polypeptide variants, which
differ in their primary sequence. A library used in the present
invention will encompass a repertoire of polypeptides com-
prising at least 1000 members.

[0054] The term “library” refers to a mixture of heteroge-
neous polypeptides or nucleic acids. The library is composed
of'members, each of which has a single polypeptide or nucleic
acid sequence. To this extent, “library” is synonymous with
“repertoire.” Sequence differences between library members
are responsible for the diversity present in the library. The
library may take the form of a simple mixture of polypeptides
or nucleic acids, or may be in the form of organisms or cells,
for example bacteria, viruses, animal or plant cells and the
like, transformed with a library of nucleic acids. Preferably,
each individual organism or cell contains only one or a limited
number of library members. Advantageously, the nucleic
acids are incorporated into expression vectors, in order to
allow expression of the polypeptides encoded by the nucleic
acids. In a preferred aspect, therefore, a library may take the
form of a population of host organisms, each organism con-
taining one or more copies of an expression vector containing
a single member of the library in nucleic acid form which can
be expressed to produce its corresponding polypeptide mem-
ber. Thus, the population of host organisms has the potential
to encode a large repertoire of genetically diverse polypeptide
variants.
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[0055] An “antibody” (for example IgG, IgM, IgA, IgD or
IgE) or fragment (such as a Fab, F(ab'),, Fv, disulphide linked
Fv, sctv, closed conformation multispecific antibody, disul-
phide-linked scFv, diabody) whether derived from any spe-
cies naturally producing an antibody, or created by recombi-
nant DNA technology; whether isolated from serum, B-cells,
hybridomas, transfectomas, yeast or bacteria).

[0056] A “dual-specific ligand” is a ligand comprising a
first immunoglobulin single variable domain and a second
immunoglobulin single variable domain as herein defined,
wherein the variable regions are capable of binding to two
different antigens or two epitopes on the same antigen which
are not normally bound by a monospecific immunoglobulin.
For example, the two epitopes may be on the same hapten, but
are not the same epitope or sufficiently adjacent to be bound
by a monospecific ligand. The dual specific ligands according
to the invention are composed of variable domains which
have different specificities, and do not contain mutually
complementary variable domain pairs which have the same
specificity. Dual-specific ligands and suitable methods for
preparing dual-specific ligands are disclosed in WO 2004/
058821, WO 2004/003019, and WO 03/002609, the entire
teachings of each of these published international applica-
tions are incorporated herein by reference.

[0057] An “antigen” is a molecule that is bound by a ligand
according to the present invention. Typically, antigens are
bound by antibody ligands and are capable of raising an
antibody response in vivo. It may be a polypeptide, protein,
nucleic acid or other molecule. Generally, the dual specific
ligands according to the invention are selected for target
specificity against a particular antigen. In the case of conven-
tional antibodies and fragments thereof, the antibody binding
site defined by the variable loops (L1,1.2, .3 and H1, H2, H3)
is capable of binding to the antigen.

[0058] An “epitope” is a unit of structure conventionally
bound by an immunoglobulin V,/V; pair. Epitopes define the
minimum binding site for an antibody, and thus represent the
target of specificity of an antibody. In the case of a single
domain antibody, an epitope represents the unit of structure
bound by a variable domain in isolation.

[0059] A “‘universal framework™is a single antibody frame-
work sequence corresponding to the regions of an antibody
conserved in sequence as defined by Kabat (“Sequences of
Proteins of Immunological Interest”, US Department of
Health and Human Services) or corresponding to the human
germline immunoglobulin repertoire or structure as defined
by Chothia and Lesk, (1987) J. Mol. Biol. 196:910-917. The
invention provides for the use of a single framework, or a set
of such frameworks, which has been found to permit the
derivation of virtually any binding specificity though varia-
tion in the hypervariable regions alone.

[0060] “Half-life” is the time taken for the serum concen-
tration of the ligand to reduce by 50%, in vivo, for example
due to degradation of the ligand and/or clearance or seques-
tration of the ligand by natural mechanisms. The ligands of
the invention are stabilized in vivo and their half-life
increased by binding to molecules which resist degradation
and/or clearance or sequestration. Typically, such molecules
are naturally occurring proteins which themselves have a long
half-life in vivo. The half-life of a ligand is increased if its
functional activity persists, in vivo, for a longer period than a
similar ligand which is not specific for the half-life increasing
molecule. Thus, a ligand specific for HSA and a target mol-
ecule is compared with the same ligand wherein the specific-
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ity for HSA is not present, that it does not bind HSA but binds
another molecule. For example, it may bind a second epitope
on the target molecule. Typically, the half life is increased by
10%, 20%, 30%, 40%, 50% or more. Increases in the range of
2x,3x,4x, 5x, 10x, 20x, 30x, 40x, 50x or more of the halflife
are possible. Alternatively, or in addition, increases in the
range ofup to 30x, 40x, 50x, 60x, 70x, 80x, 90x, 100x, 150x
of the half life are possible.

[0061] As referred to herein, the term “competes” means
that the binding of a first epitope to its cognate epitope bind-
ing domain is inhibited when a second epitope is bound to its
cognate epitope binding domain. For example, binding may
be inhibited sterically, for example by physical blocking of a
binding domain or by alteration of the structure or environ-
ment of a binding domain such that its affinity or avidity for an
epitope is reduced.

[0062] Amino acid and nucleotide sequence alignments
and homology, similarity or identity, as defined herein are
preferably prepared and determined using the algorithm
BLAST 2 Sequences, using default parameters (Tatusova, T.
A. etal., FEMS Microbiol Lett, 174:187-188 (1999)). Alter-
natively, the BLAST algorithm (version 2.0) is employed for
sequence alignment, with parameters set to default values.
BLAST (Basic Local Alignment Search Tool) is the heuristic
search algorithm employed by the programs blastp, blastn,
blastx, tblastn, and tblastx; these programs ascribe signifi-
cance to their findings using the statistical methods of Karlin
and Altschul, 1990, Proc. Natl. Acad. Sci. USA 87(6):2264-8
[0063] The invention relates to dAb monomers that bind
IL-1R1 and inhibit binding of IL.-1 (e.g., IL-1ac and/or IL-1p)
and IL-1ra to IL-1R1, and to ligands comprising such dAb
monomers. Such ligands and dAb monomers are useful as
therapeutic agents for treating inflammation, disease or other
conditions mediated in whole or in part by biological func-
tions induced by binding of IL-1 to IL-1R1 (e.g., local or
systemic inflammation, elaboration of inflammatory media-
tors (e.g., IL-6, 11-8, TNF), fever, activation of immune cells
(e.g., lymphocytes, neutrophils), anorexia, hypotension, leu-
copenia, thrombocytopenia.) The ligands or dAb monomers
ofthe invention can bind IL-1R1 and inhibit IL-1R1 function,
thereby providing therapeutic benefit.

[0064] In addition, ligands or dAb monomers of the inven-
tion can be used to detect measure or quantify IL-1R1, for
example in a biological sample, for diagnostic or other pur-
poses.

Ligands and dAb Monomers that Bind IL-1R1

[0065] The invention provides ligands that comprise a dAb
(e.g., dual specific ligand comprising such a dAb, dAb mono-
mer) that binds to IL-1R1 with a K, 0300 nM to 5 pM (ie,
3x10  to 5x107'2M), preferably 50 nM to 20 pM, more pref-
erably 5 nM to 200 pM and most preferably 1 nM to 100 pM,
for example 1x10~7 M or less, preferably 1x10~% M or less,
more preferably 1x107° M or less, advantageously 1x107*° M
or less and most preferably 1x107'* M or less; and/or a KO{
rate constant of 5x107* s7* to 1x1077 s7*, preferably 1x10~
57 to 1x107% s}, more preferably 5x107> s7* to 1x107° 577,
for example 5x107* s™* or less, preferably 1x1072s7* or less,
advantageously 1x107> s7! or less, more preferably 1x10™*
s~ or less, still more preferably 1x10~> s™* or less, and most
preferably 1x107% s~! or less as determined by surface plas-
mon resonance.

[0066] Preferably, the ligand or dAb monomer inhibits
binding of IL-1 (e.g., IL-1a and/or IL-1f) to IL-1R1, for
example in a receptor binding assay, with an inhibitory con-
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centration 50 (IC50) that is equal to or less than about 1 uM,
for example an IC50 of about 500 nM to about 50 pM,
preferably about 100 nM to about 50 pM, more preferably
about 10 nM to about 100 pM, advantageously about 1 nM to
about 100 pM; for example about 50 nM or less, preferably
about 5 nM or less, more preferably about 500 pM or less,
advantageously about 200 pM or less, and most preferably
about 100 pM or less.

[0067] Preferably, the ligand or dAb binds human IL.-1R1
and inhibits binding of human IL-1 (e.g., IL-1ac and/or IL-1p)
to human IL-1R1 and inhibits signaling through human
IL-1R1 in response to IL.-1 binding.

[0068] Preferably, the ligand or dAb monomer neutralizes
(inhibits the activity of) IL-1 or IL-1R1 in a standard assay
(e.g., IL-1-induced release of Interleukin-8 by MRC-5 cells,
IL-1-induced release of Interleukin-6 by whole blood cells)
with a neutralizing dose 50 (ND50) that is less than or equal
to about 1 uM, for example an ND50 of about 500 nM to about
50 pM, preferably about 100 nM to about 50 pM, more
preferably about 10 nM to about 100 pM, advantageously
about 1 nM to about 100 pM; for example about 50 nM or less,
preferably about 5 nM or less, more preferably about 500 pM
or less, advantageously about 200 pM or less, and most pref-
erably about 100 pM or less. For example, the ligand or dAb
monomer can inhibit IL.-1-induced (e.g., IL-1a- or IL-13-
induced) release of Interleukin-8 by MRC-5 cells (ATCC
Accession No. CCL-171) in an in vitro assay with a ND50
that is =10 uM, 1 pM, =100 nM, =10 nM, =1 nM, =500
pM, =300 pM, =100 pM, or =10 pM. In another example,
the ligand or dAb monomer can inhibit IL.-1-induced (e.g.,
IL-1a- or IL-1p-induced) release of Interleukin-6 in an in
vitro whole blood assay witha ND50 that is =10puM, =1 uM,
=100nM, =10nM, =1 nM, =500 pM, =300 pM, =100 pM,
or =10 pM.

[0069] The ligand can be monovalent (e.g., a dAb mono-
mer) or multivalent (e.g., dual specific, multi-specific) as
described herein. In particular embodiments, the ligand is a
dAb monomer that binds human I[.-1R1 and comprises a
half-life extending moiety (as described herein) such as a
polyethylene glycol moiety.

[0070] Inother embodiments, the ligand is multivalent and
comprises two or more dAb monomers that bind IL-1R1.
Multivalent ligands can contain two or more copies of a
particular dAb that binds IL.-1R1 or contain two or more dAbs
thatbind IL-1R 1. For example, as described herein, the ligand
can be a dimer, trimer or multimer comprising two or more
copies of a particular dAb that binds IL-1R1, or can comprise
two or more different dAbs that bind IL-1R1. In some
examples, the ligand is a homo dimer or homo trimer that
comprises two or three copies of a particular dAb that binds
IL-1R1, respectively. Preferably, a multivalent ligand does
not substantially agonize IL-1R1 (act as an agonist of
IL-1R1) in a standard cell assay (i.e., when present at a
concentration of 1 nM, 10 nM, 100 nM, 1 uM, 10 uM, 100
uM, 1000 uM or 5,000 uM, results in no more than about 5%
of'the IL.-1R1-mediated activity induced by IL.-1 (100 pg/ml)
in the assay).

[0071] Incertain embodiments, the multivalent ligand con-
tains two or more dAbs that bind a desired epitope or domain
of IL-1R1. For example, the multivalent ligand can comprise
two or more copies of a dAb that competes with IL-1ra for
binding to IL.-1R 1. In another example, the multivalent ligand
can comprise two or more copies of a dAb that does not
compete with IL-1ra for binding to IL-1R1.
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[0072] In other embodiments, the multivalent ligand con-
tains two or more dabs that bind to different epitopes or
domains of IL-1R1. In one example, the multivalent ligand
comprises a first dAb that binds a first epitope of IL.-1R1, and
asecond dAb that binds a second different epitope of IL.-1R1.
Ligands of this type can bind IL.-1R1 with high aviditiy, and
be more selective for binding to cells that overexpress IL-1R1
or express IL-1R1 on their surface at high density than other
ligand formats, such as dAb monomers.

[0073] In certain embodiments, the ligands or dAb mono-
mers of the invention are efficacious in a model disease (e.g.,
inflammatory disease) when an effective amount is adminis-
tered. Generally an effective amount in a model of inflamma-
tory disease is about 1 mg/kg to about 10 mg/kg (e.g., about 1
mg/kg, about 2 mg/kg, about 3 mg/kg, about 4 mg/kg, about
5 mg/kg, about 6 mg/kg, about 7 mg/kg, about 8 mg/kg, about
9 mg/kg, or about 10 mg/kg). The models of chronic inflam-
matory disease described herein are recognized by those
skilled in the art as being predictive of therapeutic efficacy in
humans. The prior art does not suggest using ligands or dAb
monomers, as described herein, in these models, or that they
would be efficacious.

[0074] Several suitable animal models of respiratory dis-
ease are known in the art, and are recognized by those skilled
in the art as being predictive of therapeutic efficacy in
humans. For example, suitable animal models of respiratory
disease include models of chronic obstructive pulmonary dis-
ease (see, Groneberg, D A et al., Respiratory Research 5:18
(2004)), and models of asthma (see, Coftfman et al., J. Exp.
Med. 201(12):1875-1879 (2001). For example, the ligand or
dAb monomer can be efficacious in the mouse model of
tobacco smoke-induced chronic obstructive pulmonary dis-
ease (COPD) (See, e.g., Wright J L and Churg A., Chest
122:301 S-306S (2002)). For example, administering an
effective amount of the ligand or dAb monomer can reduce or
delay onset of the symptoms of COPD, as compared to a
suitable control.

[0075] In particular embodiments, the ligand or dAb mono-
mer is efficacious in a standard model of arthritis (e.g.,
inflammatory arthritis, osteoarthritis). Several suitable mod-
els are known in the art, for example, mouse collagen-induced
arthritis model (see, e.g., Juarranz, et al., Arthritis Research
and Therapy, 7:R1034-R1045 (2005)), rat adjuvant induced
arthritis (see, e.g., Halloran, M. et al., J. Immunol., 65:7492
(1999), Halloran, M. et al., Arthritis Rheum., 39:810 (1996)),
rabbit experimental osteoarthritis (see, e.g., Spriet, et al.
Osteoarthritis and Cartilage, 13:171-179 (2005), and several
mouse models of osteoarthritis (see, e.g., Helminen, et al.,
Rheumatology, 41:848-856 (2002)).

[0076] For example, arthritis can be induced in DBA/1
mice by injecting animals with an emulsion of Arthrogen-
CIA adjuvant and Arthrogen-CIA collagen (MD-bio-
sciences). About 21 days after the injection, and ligand or dAb
monomer to be tested can be administered (e.g., by intraperi-
toneal injection). Clinical arthritic scores on a scale of 0 to 4
can be measured for each of the 4 limbs of the animals
assigning 0 for anormal limb and assigning 4 for a maximally
inflamed limb with involvement of multiple joints. Adminis-
tering an effective amount of ligand or dAb monomer can
reduce the average arthritic score of the summation of the four
limbs in this mouse collagen-induced arthritis model, for
example, the average arthritic score of the summation of the
four limbs can be reduced by about 1 to about 16, about 3 to
about 16, about 6 to about 16, about 9 to about 16, or about 12
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to about 16, as compared to a suitable control, or can delay the
onset of symptoms of arthritis, for example, by about 1 day,
about 2 days, about 3 days, about 4 days, about 5 days, about
6 days, about 7 days, about 10 days, about 14 days, about 21
days or about 28 days, as compared to a suitable control. In
another example, administering an effective amount of the
ligand can result in an average arthritic score of the summa-
tion of the four limbs in the standard mouse collagen-induced
arthritis model of O to about 3, about 3 to about 5, about 5 to
about 7, about 7 to about 15, about 9 to about 15, about 10 to
about 15, about 12 to about 15, or about 14 to about 15.

[0077] Inother embodiments, the ligand or dAb monomer
is efficacious in the mouse AARE model of arthritis (Kontoy-
iannis et al., J Exp Med 196:1563-74 (2002)). For example,
administering an effective amount of the ligand can reduce
the average arthritic score in the mouse AARE model of
arthritis, for example, by about 0.1 to about 2.5, about 0.5 to
about 2.5, about 1to about 2.5, about 1.5 to about 2.5, or about
2 to about 2.5, as compared to a suitable control. In another
example, administering an effective amount of the ligand can
delay the onset of symptoms of arthritis in the mouse AARE
model of arthritis by, for example, about 1 day, about 2 days,
about 3 days, about 4 days, about 5 days, about 6 days, about
7 days, about 10 days, about 14 days, about 21 days or about
28 days, as compared to a suitable control. In another
example, administering an effective amount of the ligand can
result in an average arthritic score in the mouse AARE model
of arthritis of 0 to about 0.5, about 0.5 to about 1, about 1 to
about 1.5, about 1.5 to about 2, or about 2 to about 2.5.

[0078] In other embodiments, the ligand or dAb monomer
is efficacious in the mouse AARE model of inflammatory
bowel disease (IBD) (Kontoyiannis et al., J Exp Med 196:
1563-74 (2002)). For example, administering an effective
amount of the ligand can reduce the average acute and/or
chronic inflammation score in the mouse AARE model of
IBD, for example, by about 0.1 to about 2.5, about 0.5 to
about 2.5, about 1to about 2.5, about 1.5 to about 2.5, or about
2 to about 2.5, as compared to a suitable control. In another
example, administering an effective amount of the ligand can
delay the onset of symptoms of IBD in the mouse AARE
model of IBD by, for example, about 1 day, about 2 days,
about 3 days, about 4 days, about 5 days, about 6 days, about
7 days, about 10 days, about 14 days, about 21 days or about
28 days, as compared to a suitable control. In another
example, administering an effective amount of the ligand can
result in an average acute and/or chronic inflammation score
in the mouse AARE model of IBD of 0 to about 0.5, about 0.5
to about 1, about 1 to about 1.5, about 1.5 to about 2, or about
2 to about 2.5.

[0079] In other embodiments, the ligand or dAb monomer
is efficacious in the mouse dextran sulfate sodium (DSS)
induced model of IBD (see, Okayasu 1. et al., Gastroenterol-
ogy 98:694-702 (1990); Podolsky K., J Gasteroenterol. 38
suppl XV: 63-66 (2003)). For example, administering an
effective amount of the ligand can reduce the average severity
score in the mouse DSS model of IBD, for example, by about
0.1 to about 2.5, about 0.5 to about 2.5, about 1 to about 2.5,
about 1.5 to about 2.5, or about 2 to about 2.5, as compared to
a suitable control. In another example, administering an
effective amount of the ligand can delay the onset of symp-
toms of IBD in the mouse DSS model of IBD by, for example,
about 1 day, about 2 days, about 3 days, about 4 days, about 5
days, about 6 days, about 7 days, about 10 days, about 14
days, about 21 days or about 28 days, as compared to a
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suitable control. In another example, administering an effec-
tive amount of the ligand can result in an average severity
score in the mouse DSS model of IBD of 0 to about 0.5, about
0.5 to about 1, about 1 to about 1.5, about 1.5 to about 2, or
about 2 to about 2.5.

[0080] In some embodiments, the ligand comprises a dAb
that specifically binds IL-1R1, inhibits binding of IL-1 (e.g.,
IL-1c and/or IL-1) and IL.-1ra to IL.-1R 1, and competes for
binding to IL-1R1a with dAb selected from the group con-
sisting of DOM4-130-30 (SEQ ID NO:3), DOM4-130-46
(SEQ ID NO:4), DOM4-130-51 (SEQ ID NO:5), DOM4-
130-53 (SEQ ID NO:6), DOM4-130-54 (SEQ ID NO:7),
DOM4-130 (SEQ ID NO:215), DOM4-130-1 (SEQ ID
NO:216), DOM4-130-2 (SEQ ID NO:217), DOM4-130-3
(SEQIDNO:218), DOM4-130-4 (SEQIDNO:219), DOM4-
130-5 (SEQ ID NO:220), DOM4-130-6 (SEQ ID NO:221),
DOM4-130-7 (SEQ ID NO:222), DOM4-130-8 (SEQ ID
NO:223), DOM4-130-9 (SEQ ID NO:224), DOM4-130-10
(SEQ ID NO:225), DOM4-130-11 (SEQ ID NO:226),
DOM4-130-12 (SEQ ID NO:227), DOM4-130-13 (SEQ ID
NO:228); DOM4-130-14 (SEQ ID NO:229), DOM4-130-15
(SEQ ID NO:230), DOM4-130-16 (SEQ ID NO:231),
DOM4-130-17 (SEQ ID NO:232), DOM4-130-18 (SEQ ID
NO:233), DOM4-130-19 (SEQ ID NO:234), DOM4-130-20
(SEQ ID NO:235), DOM4-130-21 (SEQ ID NO:236),
DOM4-130-22 (SEQ ID NO:237), DOM4-130-23 (SEQ ID
NO:238), DOM4-130-24 (SEQ ID NO:239), DOM4-130-25
(SEQ ID NO:240), DOM4-130-26 (SEQ ID NO:241),
DOM4-130-27 (SEQ ID NO:242), DOM4-130-28 (SEQ ID
NO:243), DOM4-130-31 (SEQ ID NO:244), DOM4-130-32
(SEQ ID NO:245), DOM4-130-33 (SEQ ID NO:246),
DOM4-130-34 (SEQ ID NO:247), DOM4-130-35 (SEQ ID
NO:248), DOM4-130-36 (SEQ ID NO:249), DOM4-130-37
(SEQ ID NO:250), DOM4-130-38 (SEQ ID NO:251),
DOM4-130-39 (SEQ ID NO:252), DOM4-130-40 (SEQ ID
NO:253), DOM4-130-41 (SEQ ID NO:254), DOM4-130-42
(SEQ ID NO:255), DOM4-130-43 (SEQ ID NO:256),
DOM4-130-44 (SEQ ID NO:257), DOM4-130-45 (SEQ ID
NO:258), DOM4-130-46 (SEQ ID NO:259), DOM4-130-47
(SEQ ID NO:260), DOM4-130-48 (SEQ ID NO:261),
DOM4-130-49 (SEQ ID NO:262), DOM4-130-50 (SEQ ID
NO:263), DOM4-130-51 (SEQ ID NO:264), DOM4-130-52
(SEQ ID NO:265), DOM4-130-53 (SEQ ID NO:266),
DOM4-130-54 (SEQ ID NO:267), DOM4-130-55 (SEQ ID
NO:268), DOM4-130-56 (SEQ ID NO:269), DOM4-130-57
(SEQ ID NO:270), DOM4-130-58 (SEQ ID NO:271),
DOM4-130-59 (SEQ ID NO:272), DOM4-130-60 (SEQ ID
NO:273), DOM4-130-61 (SEQ ID NO:274), DOM4-130-62
(SEQ ID NO:275), DOM4-130-63 (SEQ ID NO:276),
DOM4-130-64 (SEQ ID NO:277), DOM4-130-65 (SEQ ID
NO:278), DOM4-130-66 (SEQ ID NO:279), DOM4-130-67
(SEQ ID NO:280), DOM4-130-68 (SEQ ID NO:281),
DOM4-130-69 (SEQ ID NO:282), DOM4-130-70 (SEQ ID
NO:283), DOM4-130-71 (SEQ ID NO:284), DOM4-130-72
(SEQ ID NO:285), DOM4-130-73 (SEQ ID NO:286),
DOM4-130-74 (SEQ ID NO:287), DOM4-130-75 (SEQ ID
NO:288), DOM4-130-76 (SEQ ID NO:289), DOM4-130-77
(SEQ ID NO:290), DOM4-130-78 (SEQ ID NO:291),
DOM4-130-79 (SEQ ID NO:292), DOM4-130-80 (SEQ ID
NO:293), DOM4-130-81 (SEQ ID NO:294), DOM4-130-82
(SEQ ID NO:295), DOM4-130-83 (SEQ ID NO:296),
DOM4-130-84 (SEQ ID NO:297), DOM4-130-85 (SEQ ID
NO:298), DOM4-130-86 (SEQ ID NO:299), DOM4-130-87
(SEQ ID NO:300), DOM4-130-88 (SEQ ID NO:301),
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DOM4-130-89 (SEQ ID NO:302), DOM4-130-90 (SEQ ID
NO:303), DOM4-130-91 (SEQ ID NO:304), DOM4-130-92
(SEQ ID NO:305), DOM4-130-93 (SEQ ID NO:306),
DOM4-130-94 (SEQ ID NO:307), DOM4-130-95 (SEQ ID
NO:308), DOM4-130-96 (SEQ ID NO:309), DOM4-130-97
(SEQ ID NO:310), DOM4-130-98 (SEQ ID NO:311),
DOM4-130-99 (SEQ ID NO:312), DOM4-130-100 (SEQ ID
NO:313), DOM4-130-101 (SEQ ID NO:314), DOM4-130-
102 (SEQ ID NO:315), DOM4-130-103 (SEQ ID NO:316),
DOM4-130-104 (SEQ ID NO:317), DOM4-130-105 (SEQ
ID NO:318), DOM4-130-106 (SEQ ID NO:319), DOM4-
130-107 (SEQ ID NO:320), DOM4-130-108 (SEQ ID
NO:321), DOM4-130-109 (SEQ ID NO:322), DOM4-130-
110 (SEQ ID NO:323), DOM4-130-111 (SEQ ID NO:324),
DOM4-130-112 (SEQ ID NO:325), DOM4-130-113 (SEQ
ID NO:326), DOM4-130-114 (SEQ ID NO:327), DOM4-
130-115 (SEQ ID NO:328), DOM4-130-116 (SEQ ID
NO:329), DOM4-130-117 (SEQ ID NO:330), DOM4-130-
118 (SEQ ID NO:331), DOM4-130-119 (SEQ ID NO:332),
DOM4-130-120 (SEQ ID NO:333), DOM4-130-121 (SEQ
ID NO:334), DOM4-130-122 (SEQ ID NO:335), DOM4-
130-123 (SEQ ID NO:336), DOM4-130-124 (SEQ ID
NO:337), DOM4-130-125 (SEQ ID NO:338), DOM4-130-
126 (SEQ ID NO:339), DOM4-130-127 (SEQ ID NO:340),
DOM4-130-128 (SEQ ID NO:341), DOM4-130-129 (SEQ
ID NO:342), DOM4-130-130 (SEQ ID NO:343), DOM4-
130-131 (SEQ ID NO:344), DOM4-130-132 (SEQ ID
NO:345), and DOM4-130-133 (SEQ ID NO:346).

[0081] Insome embodiments, the ligand comprises a dAb
that specifically binds IL-1R, inhibits binding of IL-1 (e.g.,
IL-1a and/or IL-1f) and IL.-1ra to IL-1R1, and comprises an
amino acid sequence that has at least about 80%, at least about
85%, at least about 90%, at least about 91%, at least about
92%, at least about 93%, at least about 94%, at least about
95%, at least about 96%, at least about 97%, at least about
98%, or at least about 99% amino acid sequence identity with
the amino acid sequence or a dAb selected from the group
consisting of DOM4-130-30 (SEQ ID NO:3), DOM4-130-46
(SEQ ID NO:4), DOM4-130-51 (SEQ ID NO:5), DOM4-
130-53 (SEQ ID NO:6), DOM4-130-54 (SEQ ID NO:7),
DOM4-130 (SEQ ID NO:215), DOM4-130-1 (SEQ ID
NO:216), DOM4-130-2 (SEQ ID NO:217), DOM4-130-3
(SEQIDNO:218), DOM4-130-4 (SEQIDNO:219), DOM4-
130-5 (SEQ ID NO:220), DOM4-130-6 (SEQ ID NO:221),
DOM4-130-7 (SEQ ID NO:222), DOM4-130-8 (SEQ ID
NO:223), DOM4-130-9 (SEQ ID NO:224), DOM4-130-10
(SEQ ID NO:225), DOM4-130-11 (SEQ ID NO:226),
DOM4-130-12 (SEQ ID NO:227), DOM4-130-13 (SEQ ID
NO:228), DOM4-130-14 (SEQ ID NO:229), DOM4-130-15
(SEQ ID NO:230), DOM4-130-16 (SEQ ID NO:231),
DOM4-130-17 (SEQ ID NO:232), DOM4-130-18 (SEQ ID
NO:233), DOM4-130-19 (SEQ ID NO:234), DOM4-130-20
(SEQ ID NO:235), DOM4-130-21 (SEQ ID NO:236),
DOM4-130-22 (SEQ ID NO:237), DOM4-130-23 (SEQ ID
NO:238), DOM4-130-24 (SEQ ID NO:239), DOM4-130-25
(SEQ ID NO:240), DOM4-130-26 (SEQ ID NO:241),
DOM4-130-27 (SEQ ID NO:242), DOM4-130-28 (SEQ ID
NO:243), DOM4-130-31 (SEQ ID NO:244), DOM4-130-32
(SEQ ID NO:245), DOM4-130-33 (SEQ ID NO:246),
DOM4-130-34 (SEQ ID NO:247), DOM4-130-35 (SEQ ID
NO:248), DOM4-130-36 (SEQ ID NO:249), DOM4-130-37
(SEQ ID NO:250), DOM4-130-38 (SEQ ID NO:251),
DOM4-130-39 (SEQ ID NO:252), DOM4-130-40 (SEQ ID
NO:253), DOM4-130-41 (SEQ ID NO:254), DOM4-130-42
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(SEQ ID NO:255), DOM4-130-43 (SEQ ID NO:256),
DOM4-130-44 (SEQ ID NO:257), DOM4-130-45 (SEQ ID
NO:258), DOM4-130-46 (SEQ ID NO:259), DOM4-130-47
(SEQ ID NO:260), DOM4-130-48 (SEQ ID NO:261),
DOM4-130-49 (SEQ ID NO:262), DOM4-130-50 (SEQ ID
NO:263), DOM4-130-51 (SEQ ID NO:264), DOM4-130-52
(SEQ ID NO:265), DOM4-130-53 (SEQ ID NO:266),
DOM4-130-54 (SEQ ID NO:267), DOM4-130-55 (SEQ ID
NO:268), DOM4-130-56 (SEQ ID NO:269), DOM4-130-57
(SEQ ID NO:270), DOM4-130-58 (SEQ ID NO:271),
DOM4-130-59 (SEQ ID NO:272), DOM4-130-60 (SEQ ID
NO:273), DOM4-130-61 (SEQ ID NO:274), DOM4-130-62
(SEQ ID NO:275), DOM4-130-63 (SEQ ID NO:276),
DOM4-130-64 (SEQ ID NO:277), DOM4-130-65 (SEQ ID
NO:278), DOM4-130-66 (SEQ ID NO:279), DOM4-130-67
(SEQ ID NO:280), DOM4-130-68 (SEQ ID NO:281),
DOM4-130-69 (SEQ ID NO:282), DOM4-130-70 (SEQ ID
NO:283), DOM4-130-71 (SEQ ID NO:284), DOM4-130-72
(SEQ ID NO:285), DOM4-130-73 (SEQ ID NO:286),
DOM4-130-74 (SEQ ID NO:287), DOM4-130-75 (SEQ ID
NO:288), DOM4-130-76 (SEQ ID NO:289), DOM4-130-77
(SEQ ID NO:290), DOM4-130-78 (SEQ ID NO:291),
DOM4-130-79 (SEQ ID NO:292), DOM4-130-80 (SEQ ID
NO:293), DOM4-130-81 (SEQ ID NO:294), DOM4-130-82
(SEQ ID NO:295), DOM4-130-83 (SEQ ID NO:296),
DOM4-130-84 (SEQ ID NO:297), DOM4-130-85 (SEQ ID
NO:298), DOM4-130-86 (SEQ ID NO:299), DOM4-130-87
(SEQ ID NO:300), DOM4-130-88 (SEQ ID NO:301),
DOM4-130-89 (SEQ ID NO:302), DOM4-130-90 (SEQ ID
NO:303), DOM4-130-91 (SEQ ID NO:304), DOM4-130-92
(SEQ ID NO:305), DOM4-130-93 (SEQ ID NO:306),
DOM4-130-94 (SEQ ID NO:307), DOM4-130-95 (SEQ ID
NO:308), DOM4-130-96 (SEQ ID NO:309), DOM4-130-97
(SEQ ID NO:310), DOM4-130-98 (SEQ ID NO:311),
DOM4-130-99 (SEQ ID NO:312), DOM4-130-100 (SEQ ID
NO:313), DOM4-130-101 (SEQ ID NO:314), DOM4-130-
102 (SEQ ID NO:315), DOM4-130-103 (SEQ ID NO:316),
DOM4-130-104 (SEQ ID NO:317), DOM4-130-105 (SEQ
ID NO:318), DOM4-130-106 (SEQ ID NO:319), DOM4-
130-107 (SEQ ID NO:320), DOM4-130-108 (SEQ ID
NO:321), DOM4-130-109 (SEQ ID NO:322), DOM4-130-
110 (SEQ ID NO:323), DOM4-130-111 (SEQ ID NO:324),
DOM4-130-112 (SEQ ID NO:325), DOM4-130-113 (SEQ
ID NO:326), DOM4-130-114 (SEQ ID NO:327), DOM4-
130-115 (SEQ ID NO:328), DOM4-130-116 (SEQ ID
NO:329), DOM4-130-117 (SEQ ID NO:330), DOM4-130-
118 (SEQ ID NO:331), DOM4-130-119 (SEQ ID NO:332),
DOM4-130-120 (SEQ ID NO:333), DOM4-130-121 (SEQ
ID NO:334), DOM4-130-122 (SEQ ID NO:335), DOM4-
130-123 (SEQ ID NO:336), DOM4-130-124 (SEQ ID
NO:337), DOM4-130-125 (SEQ ID NO:338), DOM4-130-
126 (SEQ ID NO:339), DOM4-130-127 (SEQ ID NO:340),
DOM4-130-128 (SEQ ID NO:341), DOM4-130-129 (SEQ
ID NO:342), DOM4-130-130 (SEQ ID NO:343), DOM4-
130-131 (SEQ ID NO:344), DOM4-130-132 (SEQ ID
NO:345), and DOM4-130-133 (SEQ ID NO:346).

[0082] In some embodiments, the ligand comprises a dAb
that binds IL.-1R1 and competes with any of the dAbs dis-
closed herein for binding to IL-1R1 (e.g., human IL.-1R1).
[0083] In preferred embodiments, the ligand comprises a
dAb monomer selected from the group consisting of DOM4-
130-30, DOM4-130-46, DOM4-130-51, DOM4-130-53, and
DOMA4-130-54. For example, the ligand can be a monomer, or
be a hetero- orhomo-dimer, trimer or oligomer of any of these
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dAbs. If desired, the ligand can further comprise a half-life
extending moiety, such as a polyethylene glycol moiety. In
some embodiment, the ligand comprises a dAb monomer
selected from the group consisting of DOM4-130-30,
DOM4-130-46, DOM4-130-51, DOM4-130-53, and DOM4-
130-54, and a dAb monomer that binds serum albumin. For
example, the ligand can be a dual specific ligand that com-
prises DOM4-130-54 and DOM7h-8.

[0084] The dAb monomer can comprise any suitable
immunoglobulin variable domain, and preferably comprises
ahuman variable domain or a variable domain that comprises
human framework regions. In certain embodiments, the dAb
monomer comprises a universal framework, as described
herein.

[0085] The universal framework can be a V, framework
(VA or Vk), such as a framework that comprises the frame-
work amino acid sequences encoded by the human germline
DPK1, DPK2, DPK3, DPK4, DPK5, DPK6, DPK7, DPKS,
DPK9, DPK10, DPK12, DPK13, DPK15, DPK16, DPK18,
DPK19, DPK20, DPK21, DPK22, DPK23, DPK24, DPK25,
DPK26 or DPK 28 immunoglobulin gene segment. If desired,
the V; framework can further comprises the framework
amino acid sequence encoded by the human germline J, 1,
12,13, 14, or ] .5 immunoglobulin gene segment.

[0086] In other embodiments the universal framework can
be a V, framework, such as a framework that comprises the
framework amino acid sequences encoded by the human ger-
mline DP4, DP7, DP8, DP9, DP10, DP31, DP33, DP38,
DP45,DP46, DP47,DP49, DP50, DP51, DP53, DP54, DP65,
DP66, DP67, DP68 or DP69 immunoglobulin gene segment.
Ifdesired, the V, framework can further comprises the frame-
work amino acid sequence encoded by the human germline
J1,12, 13,14, 1.Ab, J,5 and ;6 immunoglobulin gene
segment.

[0087] In certain embodiments, the dAb monomer com-
prises one or more framework regions comprising an amino
acid sequence that is the same as the amino acid sequence of
a corresponding framework region encoded by a human ger-
mline antibody gene segment, or the amino acid sequences of
one or more of said framework regions collectively comprise
up to 5 amino acid differences relative to the amino acid
sequence of said corresponding framework region encoded
by a human germline antibody gene segment.

[0088] In other embodiments, the amino acid sequences of
FW1,FW2, FW3 and FW4 of the dAb monomer are the same
as the amino acid sequences of corresponding framework
regions encoded by a human germline antibody gene seg-
ment, or the amino acid sequences of FW1, FW2, FW3 and
FW4 collectively contain up to 10 amino acid differences
relative to the amino acid sequences of corresponding frame-
work regions encoded by said human germline antibody gene
segment.

[0089] Inotherembodiments, the dAb monomer comprises
FW1,FW2 and FW3 regions, and the amino acid sequence of
said FW1, FW2 and FW3 regions are the same as the amino
acid sequences of corresponding framework regions encoded
by human germline antibody gene segments.

[0090] In particular embodiments, the dAb monomer
ligand comprises the DPK9 V, framework, or a V,, frame-
work selected from the group consisting of DP47, DP45 and
DP38. The dAb monomer can comprise a binding site for a
generic ligand, such as protein A, protein L. and protein G.
[0091] In certain embodiments, the ligand or dAb mono-
mer is substantially resistant to aggregation. For example, in
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some embodiments, less than about 10%, less than about 9%,
less than about 8%, less than about 7%, less than about 6%,
less than about 5%, less than about 4%, less than about 3%,
less than about 2% or less than about 1% of the ligand or dAb
monomer aggregates when a 1-5 mg/ml, 5-10 mg/ml, 10-20
mg/ml, 20-50 mg/ml, 50-100 mg/ml, 100-200 mg/ml or 200-
500 mg/ml solution of ligand or dAb in a solvent that is
routinely used for drug formulation such as saline, buffered
saline, citrate buffer saline, water, an emulsion, and any of
these solvents with an acceptable excipient such as those
approved by the FDA, is maintained at about 22° C., 22-25°
C., 25-30° C., 30-37° C., 37-40° C., 40-50° C., 50-60° C.,
60-70° C.,70-80° C., 15-20° C., 10-15° C., 5-10° C,, 2-5° C,,
0-2°C.,-10°C. 10 0°C., -20° C.t0 -10° C., -40° C. to -20°
C., -60° C. 10 -40° C., or —80° C. to -60° C., for a period of
about time, for example, 10 minutes, 1 hour, 8 hours, 24
hours, 2 days, 3 days, 4 days, 1 week, 2 weeks, 3 weeks, 1
month, 2 months, 3 months, 4 months, 6 months, 1 year, or 2
years.

[0092] Aggregation can be assessed using any suitable
method, such as, by microscopy, assessing turbidity of a
solution by visual inspection or spectroscopy or any other
suitable method. Preferably, aggregation is assessed by
dynamic light scattering. Ligands or dAb monomers that are
resistant to aggregation provide several advantages. For
example, such ligands or dAb monomers can readily be pro-
duced in high yield as soluble proteins by expression using a
suitable biological production system, such as E. coli, and can
be formulated and/or stored at higher concentrations than
conventional polypeptides, and with less aggregation and loss
of activity.

[0093] Inaddition, ligands or dAb monomers that are resis-
tant to aggregation can be produced more economically than
other antigen- or epitope-binding polypeptides (e.g., conven-
tional antibodies). For example, generally, preparation of
antigen- or epitope-binding polypeptides intended for in vivo
applications includes processes (e.g., gel filtration) that
remove aggregated polypeptides. Failure to remove such
aggregates can resultin a preparation that is not suitable for in
vivo applications because, for example, aggregates of an anti-
gen-binding polypeptide that is intended to act as an antago-
nist can function as an agonist by inducing cross-linking or
clustering of the target antigen. Protein aggregates can also
reduce the efficacy of therapeutic polypeptides by inducing
an immune response in the subject to which they are admin-
istered.

[0094] In contrast, the aggregation resistant ligands or dAb
monomers of the invention can be prepared for in vivo appli-
cations without the need to include process steps that remove
aggregates, and can be used in in vivo applications without
the aforementioned disadvantages caused by polypeptide
aggregates.

[0095] Insome embodiments, the ligand or dAb monomer
unfolds reversibly when heated to a temperature (Ts) and
cooled to a temperature (Tc), wherein Ts is greater than the
melting temperature (Tm) of the dAb, and Tc is lower than the
melting temperature of the dAb. For example, the dAb mono-
mer can unfold reversibly when heated to 80° C. and cooled to
about room temperature. A polypeptide that unfolds revers-
ibly loses function when unfolded but regains function upon
refolding. Such polypeptides are distinguished from polypep-
tides that aggregate when unfolded or that improperly refold
(misfolded polypeptides), i.e., do not regain function.
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[0096] Polypeptide unfolding and refolding can be
assessed, for example, by directly or indirectly detecting
polypeptide structure using any suitable method. For
example, polypeptide structure can be detected by circular
dichroism (CD) (e.g., far-UV CD, near-UV CD), fluores-
cence (e.g., fluorescence of tryptophan side chains), suscep-
tibility to proteolysis, nuclear magnetic resonance (NMR), or
by detecting or measuring a polypeptide function that is
dependent upon proper folding (e.g., binding to target ligand,
binding to generic ligand). In one example, polypeptide
unfolding is assessed using a functional assay in which loss of
binding function (e.g., binding a generic and/or target ligand,
binding a substrate) indicates that the polypeptide is
unfolded.

[0097] The extent of unfolding and refolding of a ligand or
dAb monomer can be determined using an unfolding or dena-
turation curve. An unfolding curve can be produced by plot-
ting temperature as the ordinate and the relative concentration
of folded polypeptide as the abscissa. The relative concentra-
tion of folded ligand or dAb monomer can be determined
directly or indirectly using any suitable method (e.g., CD,
fluorescence, binding assay). For example, a ligand or dAb
monomer solution can be prepared and ellipticity of the solu-
tion determined by CD. The ellipticity value obtained repre-
sents a relative concentration of folded ligand or dAb mono-
mer of 100%. The ligand or dAb monomer in the solution is
then unfolded by incrementally raising the temperature of the
solution and ellipticity is determined at suitable increments
(e.g., after each increase of one degree in temperature). The
ligand or dAb monomer in solution is then refolded by incre-
mentally reducing the temperature of the solution and ellip-
ticity is determined at suitable increments. The data can be
plotted to produce an unfolding curve and a refolding curve.
The unfolding and refolding curves have a characteristic sig-
moidal shape that includes a portion in which the ligand or
dAb monomer molecules are folded, an unfolding/refolding
transition in which ligand or dAb monomer molecules are
unfolded to various degrees, and a portion in which the ligand
or dAb monomer molecules are unfolded. The y-axis inter-
cept of the refolding curve is the relative amount of refolded
ligand or dAb monomer recovered. A recovery of at least
about 50%, or at least about 60%, or at least about 70%, or at
least about 75%, or at least about 80%, or at least about 85%,
or at least about 90%, or at least about 95% is indicative that
the ligand or dAb monomer unfolds reversibly.

[0098] In a preferred embodiment, reversibility of unfold-
ing of the ligand or dAb monomer is determined by preparing
a ligand or dAb monomer solution and plotting heat unfold-
ing and refolding curves. The ligand or dAb monomer solu-
tion can be prepared in any suitable solvent, such as an aque-
ous buffer that has a pH suitable to allow the ligand or dAb
monomer to dissolve (e.g., pH that is about 3 units above or
below the isoelectric point (pl)). The ligand or dAb monomer
solution is concentrated enough to allow unfolding/folding to
be detected. For example, the ligand or dAb monomer solu-
tion can be about 0.1 uM to about 100 uM, or preferably about
1 uM to about 10 uM.

[0099] Ifthe melting temperature (Tm) ofthe ligand or dAb
monomer is known, the solution can be heated to about ten
degrees below the Tm (Tm-10) and folding assessed by ellip-
ticity or fluorescence (e.g., far-UV CD scan from 200 nm to
250 nm, fixed wavelength CD at 235 nm or 225 nm; tryp-
tophan fluorescent emission spectra at 300 to 450 nm with
excitation at 298 nm) to provide 100% relative folded ligand
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or dAb monomer. The solution is then heated to at least ten
degrees above Tm (Tm+10) in predetermined increments
(e.g., increases of about 0.1 to about 1 degree), and ellipticity
or fluorescence is determined at each increment. Then, the
ligand or dAb monomer is refolded by cooling to at least
Tm-10 in predetermined increments and ellipticity or fluo-
rescence determined at each increment. If the melting tem-
perature of the ligand or dAb monomer is not known, the
solution can be unfolded by incrementally heating from about
25° C. to about 10° C. and then refolded by incrementally
cooling to at least about 25° C., and ellipticity or fluorescence
ateach heating and cooling increment is determined. The data
obtained can be plotted to produce an unfolding curve and a
refolding curve, in which the y-axis intercept of the refolding
curve is the relative amount of refolded protein recovered. In
some embodiments, the dAb monomer does not comprise a
Camelid immunoglobulin variable domain, or one or more
framework amino acids that are unique to immunoglobulin
variable domains encoded by Camelid germline antibody
gene segments.

[0100] Preferably, the ligand or dAb monomer is secreted
in a quantity of at least about 0.5 mg/I. when expressed in F.
coli or in Pichia species (e.g., P. pastoris). In other preferred
embodiments, the dAb monomer is secreted in a quantity of at
least about 0.75 mg/L, at least about 1 mg/L, at least about 4
mg/L, at least about 5 mg/L, at least about 10 mg/L, at least
about 15 mg/L, at least about 20mg/L, atleast about 25 mg/L,
at least about 30 mg/L, at least about 35 mg/L, at least about
40 mg/L, at least about 45 mg/L, or at least about 50 mg/L., or
atleast about 100 mg/L, or at least about 200 mg/L, or at least
about 300 mg/L, or at least about 400 mg/L., or at least about
500 mg/L, or at least about 600 mg/L., or at least about 700
mg/L, or at least about 800 mg/L, at least about 900 mg/L, or
at least about 1 g/[. when expressed in E. coli or in Pichia
species (e.g., P. pastoris). In other preferred embodiments,
the dAb monomer is secreted in a quantity of at least about 1
mg/L to at least about 1 g/L, at least about 1 mg/L to at least
about 750 mg/t, atleast about 100 mg/L. to at leastabout 1 g/L,
at least about 200 mg/L. to at least about 1 g/L, at least about
300 mg/L to at least about 1 g/L, at least about 400 mg/L. to at
least about 1 g/, at least about 500 mg/L. to at least about 1
g/L, at least about 600 mg/L to at least about 1 g/L, at least
about 700 mg/L. to at leastabout 1 g/, at least about 800 mg/L.
to at least about 1 g/L, or at least about 900 mg/L to at least
about 1 g/, when expressed in E. coli or in Pichia species
(e.g., P. pastoris). Although, the ligands and dAb monomers
described herein can be secretable when expressed in E. cofi
or in Pichia species (e.g., P. pastoris), they can be produced
using any suitable method, such as synthetic chemical meth-
ods or biological production methods that do not employ E.
coli or Pichia species.

dAb Monomers that Bind Serum Albumin

[0101] The ligand of the invention can comprise a dAb
monomer that binds serum albumin (SA) witha K ,0f 1 nM to
500 pM (ie, x107° to 5x107*), preferably 100 nM to 10 uM.
Preferably, for a dual specific ligand comprising a first anti-
SA dAb and a second dAb to another target, the affinity (eg K,
and/or K- as measured by surface plasmon resonance, eg
using BiaCore) of the second dAb for its target is from 1 to
100000 times (preferably 100 to 100000, more preferably
1000 to 100000, or 10000 to 100000 times) the affinity of the
first dAb for SA. For example, the first dAb binds SA with an
affinity of approximately 10 pM, while the second dAb binds
its target with an affinity of 100 pM. Preferably, the serum
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albumin is human serum albumin (HSA). In one embodiment,
the first dAb (or a dAb monomer) binds SA (eg, HSA) with a
K, of approximately 50, preferably 70, and more preferably
100, 150 or 200 nM.

[0102] In certain embodiments, the dAb monomer that
binds SA resists aggregation, unfolds reversibly and/or com-
prises a framework region as described above for dAb mono-
mers that bind IL-1R1.

[0103] In particular embodiments, the antigen-binding
fragment of an antibody that binds serum albumin is a dAb
that binds human serum albumin. In certain embodiments, the
dAb binds human serum albumin and competes for binding to
albumin with a dAb selected from the group consisting of
DOM7m-16 (SEQ ID NO:723), DOM7m-12 (SEQ ID
NO:724), DOM7m-26 (SEQ ID NO:725), DOM7r-1 (SEQ
ID NO:726), DOM7r-3 (SEQ ID NO:727), DOM7r-4 (SEQ
ID NO:728), DOM7r-5 (SEQ ID NO:729), DOM7r-7 (SEQ
1D NO:730), DOM7r-8 (SEQ ID NO:731), DOM7h-2 (SEQ
ID NO:732), DOM7h-3 (SEQ ID NO:733), DOM7h-4 (SEQ
ID NO:734), DOM7h-6 (SEQ ID NO:735), DOM7h-1 (SEQ
ID NO:736), DOM7h-7 (SEQ ID NO:737), DOM7h-8 (SEQ
ID NO:746), DOM7r-13 (SEQ ID NO:747), DOM7r-14
(SEQID NO:748), DOM7h-22 (SEQ ID NO:739), DOM7h-
23 (SEQ ID NO:740), DOM7h-24 (SEQ ID NO:741),
DOM7h-25 (SEQ ID NO:742), DOM7h-26 (SEQ ID
NO:743), DOM7h-21 (SEQ ID NO:744), DOM7h-27 (SEQ
ID NO:745), DOM7r-15 (SEQ ID NO:749), DOM7r-16
(SEQ ID NO:750), DOM7r-17 (SEQ ID NO:751), DOM7r-
18 (SEQ ID NO:752), DOM7r-19 (SEQ ID NO:753),
DOM7r-20 (SEQ ID NO:754), DOM7r-21 (SEQ ID
NO:755), DOM7r-22 (SEQ ID NO:756), DOM7r-23 (SEQ
ID NO:757), DOM7r-24 (SEQ ID NO:758), DOM7r-25
(SEQ ID NO:759), DOM7r-26 (SEQ ID NO:760), DOM7r-
27 (SEQ ID NO:761), DOM7r-28 (SEQ ID NO:762),
DOM7r-29 (SEQ ID NO:763), DOM7r-30 (SEQ ID
NO:764), DOM7r-31 (SEQ ID NO:765), DOM7r-32 (SEQ
ID NO:766), and DOM7r-33 (SEQ ID NO:767).

[0104] In certain embodiments, the dAb binds human
serum albumin and comprises an amino acid sequence that
has at least about 80%, or at least about 85%, or at least about
90%, or at least about 95%, or at least about 96%, or at least
about 97%, or at least about 98%, or at least about 99% amino
acid sequence identity with the amino acid sequence of a dAb
selected from the group consisting of DOM7m-16 (SEQ 1D
NO:723), DOM7m-12 (SEQ IDNO:724), DOM7m-26 (SEQ
1D NO:725), DOM7r-1 (SEQ ID NO:726), DOM7r-3 (SEQ
1D NO:727), DOM7r-4 (SEQ ID NO:728), DOM7r-5 (SEQ
1D NO:729), DOM7r-7 (SEQ ID NO:730), DOM7r-8 (SEQ
1D NO:731), DOM7h-2 (SEQ ID NO:732), DOM7h-3 (SEQ
1D NO:733), DOM7h-4 (SEQ ID NO:734), DOM7h-6 (SEQ
1D NO:735), DOM7h-1 (SEQ ID NO:736), DOM7h-7 (SEQ
IDNO:737), DOM7h-8 (SEQID NO:746), DOM7r-13 (SEQ
1D NO:747), DOM7r-14 (SEQ ID NO:748), DOM7h-22
(SEQ ID NO:739), DOM7h-23 (SEQ ID NO:740), DOM7h-
24 (SEQ ID NO:741), DOM7h-25 (SEQ ID NO:742),
DOM7h-26 (SEQ ID NO:743), DOM7h-21 (SEQ ID
NO:744), DOM7h-27 (SEQ ID NO:745), DOM7r-15 (SEQ
1D NO:749), DOM7r-16 (SEQ ID NO:750), DOM7r-17
(SEQ ID NO:751), DOM7r-18 (SEQ ID NO:752), DOM7r-
19 (SEQ ID NO:753), DOM7r-20 (SEQ ID NO:754),
DOM7r-21 (SEQ ID NO:755), DOM7r-22 (SEQ ID
NO:756), DOM7r-23 (SEQ ID NO:757), DOM7r-24 (SEQ
ID NO:758), DOM7r-25 (SEQ ID NO:759), DOM7r-26
(SEQ ID NO:760), DOM7r-27 (SEQ ID NO:761), DOM7r-
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28 (SEQ ID NO:762), DOM7r-29 (SEQ ID NO:763),
DOM7r-30 (SEQ ID NO:764), DOM7r-31 (SEQ ID
NO:765), DOM7r-32 (SEQ ID NO:766), and DOM7r-33
(SEQ ID NO:767).

[0105] For example, the dAb that binds human serum albu-
min can comprise an amino acid sequence that has at least
about 90%, or at least about 95%, or at least about 96%, or at
least about 97%, or at least about 98%, or at least about 99%
amino acid sequence identity with DOM7h-2 (SEQ ID
NO:732), DOM7h-3 (SEQ ID NO:733), DOM7h-4 (SEQ ID
NO:734), DOM7h-6 (SEQ ID NO:735), DOM7h-1 (SEQ ID
NO:736), DOM7h-7 (SEQ ID NO:737), DOM7h-8 (SEQ ID
NO:746), DOM7r-13 (SEQ ID NO:747), DOM7r-14 (SEQ
ID NO:748), DOM7h-22 (SEQ ID NO:739), DOM7h-23
(SEQ ID NO:740), DOM7h-24 (SEQ ID NO:741), DOM7h-
25 (SEQ ID NO:742), DOM7h-26 (SEQ ID NO:743),
DOM7h-21 (SEQ ID NO:744), and DOM7h-27 (SEQ ID
NO:745).

[0106] Amino acid sequence identity is preferably deter-
mined using a suitable sequence alignment algorithm and
default parameters, such as BLAST P (Karlin and Altschul,
Proc. Natl. Acad. Sci. USA 87(6):2264-2268 (1990)).

[0107] In more particular embodiments, the dAb is a V.
dAb that binds human serum albumin and has a amino acid
sequence selected from the group consisting of DOM7h-2
(SEQID NO:732), DOM7h-3 (SEQ ID NO:733), DOM7h-4
(SEQID NO:734), DOM7h-6 (SEQ ID NO:735), DOM7h-1
(SEQID NO:736), DOM7h-7 (SEQ ID NO:737), DOM7h-8
(SEQ ID NO:746), DOM7r-13 (SEQ ID NO:747), and
DOM7r-14 (SEQ ID NO:748), or aV, dAb that has an amino
acid sequence selected from the group consisting of DOM7h-
22 (SEQ ID NO:739), DOM7h-23 (SEQ ID NO:740),
DOM7h-24 (SEQ ID NO:741), DOM7h-25 (SEQ ID
NO:742), DOM7h-26 (SEQ ID NO:743), DOM7h-21 (SEQ
ID NO:744), and DOM7h-27 (SEQ ID NO:745). In other
embodiments, the antigen-binding fragment of an antibody
that binds serum albumin is a dAb that binds human serum
albumin and comprises the CDRs of any of the foregoing
amino acid sequences.

[0108] Suitable Camelid V,;, that bind serum albumin
include those disclosed in WO 2004/041862 (Ablynx N.V.)
and herein (SEQ ID NOS:768-784). In certain embodiments,
the Camelid V ;;; binds human serum albumin and comprises
an amino acid sequence that has at least about 80%, or at least
about 85%, or at least about 90%, or at least about 95%, or at
least about 96%, or at least about 97%, or at least about 98%,
or at least about 99% amino acid sequence identity with SEQ
ID NO:768, SEQ ID NO:769, SEQ ID NO:770, SEQ ID
NO:771, SEQ ID NO:772, SEQ ID NO:773, SEQ ID
NO:774, SEQ ID NO:775, SEQ ID NO:776, SEQ ID
NO:777, SEQ ID NO:778, SEQ ID NO:779, SEQ ID
NO:780, SEQ ID NO:781, SEQ ID NO:782, SEQ ID
NO:783, or SEQ ID NO:784. Amino acid sequence identity is
preferably determined using a suitable sequence alignment
algorithm and default parameters, such as BLAST P (Karlin
and Altschul, Proc. Natl. Acad. Sci. USA 87(6):2264-2268
(1990)).

[0109] Insomeembodiments, the ligand comprises an anti-
serum albumin dAb that competes with any anti-serum albu-
min dAb disclosed herein for binding to serum albumin (e.g.,
human serum albumin).
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dAb Monomers that Bind Tumor Necrosis Factor Receptor 1
(TNFR1)

[0110] The ligand of the invention can comprise a dAb
monomer that binds TNFR1. TNFRI1 is a transmembrane
receptor containing an extracellular region that binds ligand
and an intracellular domain that lacks intrinsic signal trans-
duction activity but can associate with signal transduction
molecules. The complex of TNFR1 with bound TNF contains
three TNFR1 chains and three TNF chains. (Banner et al.,
Cell, 73(3) 431-445 (1993).) The TNF ligand is present as a
trimer, which is bound by three TNFR1 chains. (Id.) The three
TNFR1 chains are clustered closely together in the receptor-
ligand complex, and this clustering is a prerequisite to
TNFR1-mediated signal transduction. In fact, multivalent
agents that bind TNFR1, such as anti-TNFR1 antibodies, can
induce TNFR1 clustering and signal transduction in the
absence of TNF and are commonly used as TNFR1 agonists.
(See, e.g., Belka et al., EMBO, 14(6):1156-1165 (1995);
Mandik-Nayak et al., J. Immunol, 167:1920-1928 (2001).)
Accordingly, multivalent agents that bind TNFR1, are gener-
ally not effective antagonists of TNFR1 even if they block the
binding of TNFa to TNFRI1.

[0111] The extracellular region of TNFR1 comprises a thir-
teen amino acid amino-terminal segment (amino acids 1-13
of SEQ ID NO:996 (human); amino acids 1-13 of SEQ ID
NO:997 (mouse)), Domain 1 (amino acids 14-53 of SEQ ID
NO:996 (human); amino acids 14-53 of SEQ ID NO:997
(mouse)), Domain 2 (amino acids 54-97 of SEQ ID NO:996
(human); amino acids 54-97 of SEQ ID NO:997 (mouse)),
Domain 3 (amino acids 98-138 of SEQ ID NO:996 (human);
amino acid 98-138 of SEQ ID NO:997 (mouse)), and Domain
4 (amino acids 139-167 of SEQ ID NO:996 (human); amino
acids 139-167 of SEQ ID NO:997 (mouse)) which is followed
by a membrane-proximal region (amino acids 168-182 of
SEQ ID NO:996 (human); amino acids 168-183 SEQ ID
NO:997 (mouse)). (See, Banner et al., Cell 73(3) 431-445
(1993) and Loetscher et al., Cell 61(2) 351-359 (1990).)
Domains 2 and 3 make contact with bound ligand (TNF,
TNFa). (Banner et al., Cell, 73(3) 431-445 (1993).) The
extracellular region of TNFR1 also contains a region referred
to as the pre-ligand binding assembly domain or PLAD
domain (amino acids 1-53 of SEQ ID NO:996 (human);
amino acids 1-53 of SEQ ID NO:997 (mouse)) (The Govern-
ment of the USA, WO 01/58953; Deng et al., Nature Medi-
cine, doi: 10.1038/nm1304 (2005)).

[0112] TNFRI1 is shed from the surface of cells in vivo
through a process that includes proteolysis of TNFR1 in
Domain 4 or in the membrane-proximal region (amino acids
168-182 of SEQID NO:213, amino acids 168-183 of SEQ ID
NO:215, respectively), to produce a soluble form of TNFRI1.
Soluble TNFRI1 retains the capacity to bind TNFa, and
thereby functions as an endogenous inhibitor of the activity of
TNFa.

[0113] The extracellular region of human TNFR1 has the
following amino acid sequence.

(SEQ ID NO:996)
LVPHLGDREKRDSVCPQGKYIHPQNNSICCTKCHKGTYLYNDCPGPGQDT

DCRECESGSFTASENHLRHCLSCSKCRKEMGQVEISSCTVDRDTVCGCRK
NQYRHYWSENLFQCFNCSLCLNGTVHLS CQEKQNTVCTCHAGFFLRENEC

VSCSNCKKSLECTKLCLPQIENVKGTEDSGTT



US 2008/0311111 Al

[0114] The extracellular region of murine (Mus musculus)
TNFR1 has the following amino acid sequence.

(SEQ ID NO:997)
LVPSLGDREKRDSLCPQGKYVHSKNNSICCTKCHKGTYLVSDCPSPGRDT

VCRECEKGTFTASQNYLRQCLSCKTCRKEMSQVEISPCQADKDTVCGCKE
NQFQRYLSETHFQCVDCSPCFNGTVTIPCKETQNTVCNCHAGFFLRESEC

VPCSHCKKNEECMKLCLPPPLANVTNPQDSGTA

[0115] Anti-TNFR1 dAbs suitable for use in the invention
(e.g. ligands described herein) have binding specificity for
Tumor Necrosis Factor Receptor 1 (TNFR1; p55; CD120a).
Preferably the antagonists of TNFR1 do not have binding
specificity for Tumor Necrosis Factor 2 (TNFR2), or do not
substantially antagonize TNFR2. An antagonist of TNFR1
does not substantially antagonize TNFR2 when the antago-
nist (1 mM, 10 nM, 100 nM, 1 uM, 10 uM or 100 pM) results
in no more than about 5% inhibition of TNFR2-mediated
activity induced by TNFa (100 pg/ml) in a standard cell
assay. In certain embodiments, the dAb monomer that binds
TNFRI1 resists aggregation, unfolds reversibly and/or com-
prises a framework region as described above for dAb mono-
mers that bind IL-1R1.

[0116] Suitable anti-TNFR1 dAbs and ligands that com-
prise such dAbs, do not induce cross-linking or clustering of
TNFR1 on the surface of cells which can lead to activation of
the receptor and signal transduction. In particular embodi-
ments, the ligand comprises an anti-TNFR1 dAb that binds to
Domain 1 of TNFR1. In more particular embodiments, the
ligand comprises an anti-TNFR1 dAb that binds to Domain 1
of TNFR1, and competes with TAR2m-21-23 for binding to
mouse TNFR1 or competes with TAR2h-205 for binding to
human TNFR1.

[0117] Incertain embodiments, the anti-TNFR1 dAb binds
Domain 2 and/or Domain 3 of TNFR1. In particular embodi-
ments, the anti-TNFR1 dAb competes with TAR2h-10-27,
TAR2h-131-8, TAR2h-15-8, TAR2h-35-4, TAR2h-154-7,
TAR2h-154-10 or TAR2h-185-25 for binding to TNFRI
(e.g., human and/or mouse TNFR1).

[0118] Preferably, anti-TNFR1 dAb monomers suitable for
use in the ligands of the invention bind TNFR1 with a K, of
300 mM to 5 pM (ie, 3x1077 to 5x107'2M), preferably 50 nM
to 20 pM, more preferably 5 nM to 200 pM and most prefer-
ably 1 nM to 100 pM, for example 1x10~7 M or less, prefer-
ably 1x107® M or less, more preferably 1x10™° M or less,
advantageously 1x107'° M or less and most preferably 1x10~
11 Morless; and/ora Kgfrate constant of 5x107' s™* to 1x1077
s7!, preferably 1x107% s™" to 1x107° s™*, more preferably
5%10 57 to 1x107> 57!, for example 5x107" s7* or less, pref-
erably 1x1072 57! or less, advantageously 1x107> 57" or less,
more preferably 1x107* 57! or less, still more preferably
1x10 s7* or less, and most preferably 1x107% s™* or less as
determined by surface plasmon resonance. (The K =K,/
K,,). Certain anti-TNFR1 dAb monomers suitable for use in
the invention specifically bind human TNFR1 witha K ;0f 50
nMto 20 pM, and a K, srate constant of 5x107! 57 to 1x107~7
s~ as determined by surface plasmon resonance.

[0119] Some anti-TNFR1 dAb monomers inhibit binding
of TNFa to TNFR1. For example, some anti-TNFR1 dAb
monomers inhibit binding of TNFa to TNFR1 with an inhibi-
tory concentration 50 (IC50) of 500 nM to 50 pM, preferably
100 nM to 50 pM, more preferably 10 nM to 100 pM, advan-
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tageously 1 nM to 100 pM; for example 50 nM or less,
preferably 5 nM or less, more preferably 500 pM or less,
advantageously 200 pM or less, and most preferably 100 pM
or less. Preferably, the TNFRI1 is human TNFR1.

[0120] Other anti-TNFR1 dAb monomers do not inhibit
binding of TNFa to TNFR1, but inhibit signal transduction
mediated through TNFR1. For example, an anti-TNFR1 dAb
monomer can inhibit TNFa-induced clustering of TNFR1,
which precedes signal transduction through TNFR1. For
example, certain anti-TNFR1 dAb monomers can bind
TNFR1 and inhibit TNFR1-mediated signaling, but do not
substantially inhibit binding of TNFa to TNFRI1. For
example, the anti-TNFR1 dAb monomer inhibits TNFo-in-
duced crosslinking or clustering of TNFR1 on the surface of
a cell. Such dAbs (e.g., TAR2m-21-23 described herein) are
advantageous because they can antagonize cell surface
TNFR1 but do not substantially reduce the inhibitory activity
of'endogenous soluble TNFR1. For example, the anti-TNFR1
dAb can bind TNFR1, but inhibits binding of TNFa to
TNFRI1 in a receptor binding assay by no more that about
10%, no more that about 5%, no more than about 4%, no more
than about 3%, no more than about 2%, or no more than about
1%. Also, in these embodiments, the anti-TNFR1 dAb inhib-
its TNFa-induced crosslinking of TNFR1 and/or TNFR1-
mediated signaling in a standard cell assay by at least about
10%, at least about 20%, at least about 30%, at least about
40%, at least about 50%, at least about 60%, at least about
70%, at least about 80%, at least about 90%, at least about
95%, or at least about 99%. Accordingly, administering a
ligand that comprises such a dAb monomer to a mammal in
need thereof can complement the endogenous regulatory
pathways that inhibit the activity TNFa and the activity of
TNFR1 in vivo.

[0121] Preferably, the ligand or dAb monomer neutralizes
(inhibits the activity of) TNFR1 in a standard assay (e.g., the
standard 1.929 or standard Hel.a IL-8 assays described
herein) with a neutralizing dose 50 (ND50) of 500 nM to 50
pM, preferably 100 nM to 50 pM, more preferably 10 nM to
100 pM, advantageously 1 nMto 100 pM; for example 50 nM
or less, preferably 5 nM or less, more preferably 500 pM or
less, advantageously 200 pM or less, and most preferably 100
pM or less. In other embodiments, the anti-TNFR1 dAb
monomer binds TNFR1 and antagonizes the activity of the
TNFRI1 in a standard cell assay (e.g., the standard [.929 or
standard HelLa IL-8 assays described herein) with an ND, of
=100 nM, and at a concentration of =10 uM the dAb ago-
nizes the activity of the TNFR1 by =5% in the assay.
[0122] In other embodiments, the anti-TNFR1 dAb mono-
mer specifically binds TNFR1 with a K ; described herein and
inhibits lethality in a standard mouse LPS/D-galactosamine-
induced septic shock model (i.e., prevents lethality or reduces
lethality by at least about 10%, as compared with a suitable
control). Preferably, the anti-TNFR1 dAb monomer inhibits
lethality by at least about 25%, or by at least about 50%, as
compared to a suitable control in a standard mouse LPS/D-
galactosamine-induced septic shock model when adminis-
tered at about 5 mg/kg or more preferably about 1 mg/kg.
[0123] In particular embodiments, the anti-TNFR1 dAb
monomer or a ligand of the invention that comprises such a
dAb monomer, does not substantially agonize TNFR1 (act as
an agonist of TNFR1) in a standard cell assay, such as the
standard [.929 or standard HelLa I1.-8 assays described herein
(i.e., when present at a concentration of 1 nM, 10 nM, 100
nM, 1 uM, 10 uM, 100 pM, 1000 pM or 5,000 puM, results in
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no more than about 5% of the TNFR1-mediated activity
induced by TNFa (100 pg/ml) in the assay).

[0124] In other embodiments, the ligand comprises a
domain antibody (dAb) monomer that specifically binds
Tumor Necrosis Factor Receptor 1 (TNFR1, p55, CD120a)
with a K, of 300 nM to 5 pM, and comprises an amino acid
sequence thatis atleast about 80%, atleast about 85%, at least
about 90%, at least about 91%, at least about 92%, at least
about 93%, at least about 94%, at least about 95%, at least
about 96%, at least about 97%, at least about 98%, or at least
about 99% homologous to the amino acid sequence or a dAb
selected from the group consisting of TAR2h-12 (SEQ ID
NO:785), TAR2h-13 (SEQ ID NO:786), TAR2h-14 (SEQ ID
NO:787), TAR2h-16 (SEQ ID NO:788), TAR2h-17 (SEQ ID
NO:789), TAR2h-18 (SEQ ID NO:790), TAR2h-19 (SEQ ID
NO:791), TAR2h-20 (SEQ ID NO:792), TAR2h-21 (SEQ ID
NO:793), TAR2h-22 (SEQ ID NO:794), TAR2h-23 (SEQ ID
NO:795), TAR2h-24 (SEQ ID NO:796), TAR2h-25 (SEQ ID
NO:797), TAR2h-26 (SEQ ID NO:798), TAR2h-27 (SEQ ID
NO:799), TAR2h-29 (SEQ ID NO:800), TAR2h-30 (SEQ ID
NO:801), TAR2h-32 (SEQ ID NO:802), TAR2h-33 (SEQ ID
NO:803), TAR2h-10-1 (SEQ ID NO:804), TAR2h-10-2
(SEQ ID NO:805), TAR2h-10-3 (SEQ ID NO:806), TAR2h-
10-4 (SEQ ID NO:807), TAR2h-10-5 (SEQ ID NO: 808),
TAR2h-10-6 (SEQ ID NO: 809), TAR2h-10-7 (SEQ ID
NO:810), TAR2h-10-8 (SEQ ID NO:811), TAR2h-10-9
(SEQIDNO:812), TAR2h-10-10 (SEQIDNO:813), TAR2h-
10-11 (SEQ ID NO:814), TAR2h-10-12 (SEQ ID NO:815),
TAR2h-10-13 (SEQ ID NO: 816), TAR2h-10-14 (SEQ ID
NO:817), TAR2h-10-5 (SEQ ID NO:818), TAR2h-10-16
(SEQIDNO:819), TAR2h-10-17 (SEQID NO:820), TAR2h-
10-18 (SEQ ID NO:821), TAR2h-10-19 (SEQ ID NO:822),
TAR2h-10-20 (SEQ ID NO:823), TAR2h-10-21 (SEQ ID
NO:824), TAR2h-10-22 (SEQ ID NO:825), TAR2h-10-27
(SEQIDNO:826), TAR2h-10-29 (SEQID NO:827), TAR2h-
10-31 (SEQ ID NO:828), TAR2h-10-35 (SEQ ID NO:829),
TAR2h-10-36 (SEQ ID NO:830), TAR2h-10-37 (SEQ ID
NO:831), TAR2h-10-38 (SEQ ID NO:832), TAR2h-10-45
(SEQIDNO:833), TAR2h-10-47 (SEQID NO:834), TAR2h-
10-48 (SEQ ID NO:835), TAR2h-10-57 (SEQ ID NO:836),
TAR2h-10-56 SEQ ID NO:837), TAR2h-10-58 (SEQ ID
NO:838), TAR2h-10-66 (SEQ ID NO:839), TAR2h-10-64
(SEQIDNO:840), TAR2h-10-65 (SEQID NO:841), TAR2h-
10-68 (SEQ ID NO:842), TAR2h-10-69 (SEQ ID NO:843),
TAR2h-10-67 (SEQ ID NO:844), TAR2h-10-61 (SEQ ID
NO:845), TAR2h-10-62 (SEQ ID NO:846), TAR2h-10-63
(SEQIDNO:847), TAR2h-10-60 (SEQID NO:848), TAR2h-
10-55 (SEQ ID NO:849), TAR2h-10-59 (SEQ ID NO:850),
TAR2h-10-70 (SEQ ID NO:851), TAR2h-34 (SEQ ID
NO:852), TAR2h-35 (SEQ ID NO:853), TAR2h-36 (SEQ ID
NO:854), TAR2h-37 (SEQ ID NO:855), TAR2h-38 (SEQ ID
NO:856), TAR2h-39 (SEQ ID NO:857), TAR2-40 (SEQ ID
NO:858), TAR2h-41 (SEQ ID NO:859), TAR2h-42 (SEQ ID
NO:860), TAR2h-43 (SEQ ID NO:861), TAR2h-44 (SEQ ID
NO:862), TAR2h-45 (SEQ ID NO:863), TAR2h-47 (SEQ ID
NO:864), TAR2h-48 (SEQ ID NO:865), TAR2h-50 (SEQ ID
NO:866), TAR2h-51 (SEQ ID NO:867), TAR2h-66 (SEQ ID
NO:868), TAR2h-67 (SEQ ID NO:869), TAR2h-68 (SEQ ID
NO:870), TAR2h-70 (SEQ ID NO:871), TAR2h-71 (SEQ ID
NO:872), TAR2h-72 (SEQ ID NO:873), TAR2h-73 (SEQ ID
NO:874), TAR2h-74 (SEQ ID NO:875), TAR2h-75 (SEQ ID
NO:876), TAR2h-76 (SEQ ID NO:877), TAR2h-77 (SEQ ID
NO:878), TAR2h-78 (SEQ ID NO:879), TAR2h-79 (SEQ ID
NO:880), TAR2h-15 (SEQID NO:881), TAR2h-131-8 (SEQ
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IDNO:882), TAR2h-131-24 (SEQ ID NO:883), TAR2h-15-8
(SEQ ID NO:884), TAR2h-15-8-1 (SEQ ID NO:885),
TAR2h-15-8-2 (SEQ ID NO:886), TAR2h-185-23 (SEQ ID
NO:887), TAR2h-154-10-5 (SEQ ID NO:888), TAR2h-14-2
(SEQID NO:889), TAR2h-151-8 (SEQIDNO:890), TAR2h-
152-7 (SEQ ID NO:891), TAR2h-35-4 (SEQ ID NO:892),
TAR2h-154-7 (SEQ ID NO:893), TAR2h-80 (SEQ ID
NO:894), TAR2h-81 (SEQ ID NO:895), TAR2h-82 (SEQ ID
NO:896), TAR2h-83 (SEQ ID NO:897), TAR2h-84 (SEQ ID
NO:898), TAR2h-85 (SEQ ID NO:899), TAR2h-86 (SEQ ID
N0:900), TAR2h-87 (SEQ ID NO:901), TAR2h-88 (SEQ ID
N0:902), TAR2h-89 (SEQ ID NO:903), TAR2h-90 (SEQ ID
NO:904), TAR2h-91 (SEQ ID NO:905), TAR2h-92 (SEQ ID
NO:906), TAR2h-93 (SEQ ID NO:907), TAR2h-94 (SEQ ID
NO:908), TAR2h-95 (SEQ ID NO:909), TAR2h-96 (SEQ ID
N0:910), TAR2h-97 (SEQ ID NO:911), TAR2h-99 (SEQ ID
NO:912), TAR2h-100 (SEQ ID NO:913), TAR2h-101 (SEQ
ID NO:914), TAR2h-102 (SEQ ID NO:915), TAR2h-103
(SEQ ID NO:916), TAR2h-104 (SEQ ID NO:917), TAR2h-
105 (SEQ ID NO:918), TAR2h-106 (SEQ ID NO:919),
TAR2h-107 (SEQ ID NO:920), TAR2h-108 (SEQ ID
NO:921), TAR2h-109 (SEQ ID N0:922), TAR2h-110 (SEQ
ID N0:923), TAR2h-111 (SEQ ID NO:924), TAR2h-112
(SEQ ID NO:925), TAR2h-113 (SEQ ID N0O:926), TAR2h-
114 (SEQ ID NO:927), TAR2h-115 (SEQ ID NO:928),
TAR2h-116 (SEQ ID NO:929), TAR2h-117 (SEQ ID
NO:930), TAR2h-118 (SEQ ID NO:931), TAR2h-119 (SEQ
ID N0:932), TAR2h-120 (SEQ ID NO:933), TAR2h-121
(SEQ ID NO:934), TAR2h-122 (SEQ ID N0O:935), TAR2h-
123 (SEQ ID NO:936), TAR2h-124 (SEQ ID NO:937),
TAR2h-125 (SEQ ID NO:938), TAR2h-126 (SEQ ID
N0:939), TAR2h-127 (SEQ ID NO:940), TAR2h-128 (SEQ
ID NO:941), TAR2h-129 (SEQ ID NO:942), TAR2h-130
(SEQ ID NO:943), TAR2h-131 (SEQ ID NO:944), TAR2h-
132 (SEQ ID NO:945), TAR2h-133 (SEQ ID NO:946),
TAR2h-151 (SEQ ID NO:947), TAR2h-152 (SEQ ID
NO:948), TAR2h-153 (SEQ ID NO:949), TAR2h-154 (SEQ
ID NO:950), TAR2h-159 (SEQ ID NO:951), TAR2h-165
(SEQ ID NO:952), TAR2h-166 (SEQ ID N0O:953), TAR2h-
168 (SEQ ID NO:954), TAR2h-171 (SEQ ID NO:955),
TAR2h-172 (SEQ ID NO:956), TAR2h-173 (SEQ ID
NO:957), TAR2h-174 (SEQ ID NO:958), TAR2h-176 (SEQ
ID NO:959), TAR2h-178 (SEQ ID NO:960), TAR2h-201
(SEQ ID NO:961), TAR2h-202 (SEQ ID N0O:962), TAR2h-
203 (SEQ ID NO:963), TAR2h-204 (SEQ ID NO:964),
TAR2h-185-25 (SEQ ID NO:965), TAR2h-154-10 SEQ ID
NO:966), TAR2h-205 (SEQ ID NO:967), TAR2h-10 (SEQ
ID NO:968), TAR2h-5 (SEQ ID NO:969), TAR2h-5d1 (SEQ
ID N0:970), TAR2h-5d2 (SEQ ID NO:971), TAR2h-5d3
(SEQ ID NO:972), TAR2h-5d4 (SEQ ID N0O:973), TAR2h-
5d5 (SEQ ID NO:974), TAR2h-5d6 (SEQ ID NO:975),
TAR2h-5d7 (SEQ ID NO:976), TAR2h-5d8 (SEQ ID
NO:977), TAR2h-5d9 (SEQ ID NO:978), TAR2h-5d10 (SEQ
ID NO:979), TAR2h-5d11 (SEQ ID NO:980), TAR2h-5d12
(SEQ ID NO:981), and TAR2h-5d13 (SEQ ID NO:982).

[0125] In other embodiments, the ligand comprises a
domain antibody (dAb) monomer that specifically binds
Tumor Necrosis Factor Receptor 1 (TNFR1, p55, CD120a)
with a K, of 300 nM to 5 pM, and competes for binding to
human TNFR1 with a dAb selected from the group consisting
of TAR2h-12 (SEQ ID NO:785), TAR2h-13 (SEQ ID
NO:786), TAR2h-14 (SEQ ID NO:787), TAR2h-16 (SEQ ID
NO:788), TAR2h-17 (SEQ ID NO:789), TAR2h-18 (SEQ ID
NO:790), TAR2h-19 (SEQ ID NO:791), TAR2h-20 (SEQ ID
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NO:792), TAR2h-21 (SEQ ID NO:793), TAR2h-22 (SEQ ID
NO:794), TAR2h-23 (SEQ ID NO:795), TAR2h-24 (SEQ ID
NO:796), TAR2h-25 (SEQ ID NO:797), TAR2h-26 (SEQ ID
NO:798), TAR2h-27 (SEQ ID NO:799), TAR2h-29 (SEQ ID
NO:800), TAR2h-30 (SEQ ID NO:801), TAR2h-32 (SEQ ID
NO:802), TAR2h-33 (SEQ ID NO:803), TAR2h-10-1 (SEQ
ID NO:804), TAR2h-10-2 (SEQ ID NO:805), TAR2h-10-3
(SEQ ID NO:806), TAR2h-10-4 (SEQ ID NO:807), TAR2h-
10-5 (SEQ ID NO:808), TAR2h-10-6 (SEQ ID NO:809),
TAR2h-10-7 (SEQ ID NO:810), TAR2h-10-8 (SEQ ID
NO:811), TAR2h-10-9 (SEQ ID NO:812), TAR2h-10-10
(SEQIDNO:813), TAR2h-10-11 (SEQID NO:814), TAR2h-
10-12 (SEQ ID NO:815), TAR2h-10-13 (SEQ ID NO:816),
TAR2h-10-14 (SEQ ID NO:817), TAR2h-10-15 (SEQ ID
NO:818), TAR2h-10-16 (SEQ ID NO:819), TAR2h-10-17
(SEQID NO:820), TAR2h-10-18 (SEQID NO:821), TAR2h-
10-19 (SEQ ID NO:822), TAR2h-10-20 (SEQ ID NO:823),
TAR2h-10-21 (SEQ ID NO:824), TAR2h-10-22 (SEQ ID
NO:825), TAR2h-10-27 (SEQ ID NO:826), TAR2h-10-29
(SEQIDNO:827), TAR2h-10-31 (SEQID NO:828), TAR2h-
10-35 (SEQ ID NO:829), TAR2h-10-36 (SEQ ID NO:830),
TAR2h-10-37 (SEQ ID NO:831), TAR2h-10-38 (SEQ ID
NO:832), TAR2h-10-45 (SEQ ID NO:833), TAR2h-10-47
(SEQID NO:834), TAR2h-10-48 (SEQID NO:835), TAR2h-
10-57 (SEQ ID NO:836), TAR2h-10-56 SEQ ID NO:837),
TAR2h-10-58 (SEQ ID NO:838), TAR2h-10-66 (SEQ ID
NO:839), TAR2h-10-64 (SEQ ID NO:840), TAR2h-10-65
(SEQIDNO:841), TAR2h-10-68 (SEQID NO:842), TAR2h-
10-69 (SEQ ID NO:843), TAR2h-10-67 (SEQ ID NO:844),
TAR2h-10-61 (SEQ ID NO:845), TAR2h-10-62 (SEQ ID
NO:846), TAR2h-10-63 (SEQ ID NO:847), TAR2h-10-60
(SEQID NO:848), TAR2h-10-55 (SEQID NO:849), TAR2h-
10-59 (SEQ ID NO:850), TAR2h-10-70 (SEQ ID NO:851),
TAR2h-34 (SEQ ID NO:852), TAR2h-35 (SEQ ID NO:853),
TAR2h-36 (SEQ ID NO:854), TAR2h-37 (SEQ ID NO:855),
TAR2h-38 (SEQ ID NO:856), TAR2h-39 (SEQ ID NO:857),
TAR2h-40 (SEQ ID NO:858), TAR2h-41 (SEQ ID NO:859),
TAR2h-42 (SEQ ID NO:860), TAR2h-43 (SEQ ID NO:861),
TAR2h-44 (SEQ ID NO:862), TAR2h-45 (SEQ ID NO:863),
TAR2h-47 (SEQ ID NO:864), TAR2h-48 (SEQ ID NO:865),
TAR2h-50 (SEQ ID NO:866), TAR2h-51 (SEQ ID NO:867),
TAR2h-66 (SEQ ID NO:868), TAR2h-67 (SEQ ID NO:869),
TAR2h-68 (SEQ ID NO:870), TAR2h-70 (SEQ ID NO:871),
TAR2h-71 (SEQ ID NO:872), TAR2h-72 (SEQ ID NO:873),
TAR2h-73 (SEQ ID NO:874), TAR2h-74 (SEQ ID NO:875),
TAR2h-75 (SEQ ID NO:876), TAR2h-76 (SEQ ID NO:877),
TAR2h-77 (SEQ ID NO:878), TAR2h-78 (SEQ ID NO:879),
TAR2h-79 (SEQ ID NO:880), TAR2h-15 (SEQ ID NO:881),
TAR2h-131-8 (SEQ ID NO:882), TAR2h-131-24 (SEQ ID
NO:883), TAR2h-15-8 (SEQ ID NO:884), TAR2h-15-8-1
(SEQ ID NO:885), TAR2h-15-8-2 (SEQ ID NO:886),
TAR2h-185-23 (SEQ ID NO:887), TAR2h-154-10-5 (SEQ
ID NO:888), TAR2h-14-2 (SEQ ID NO:889), TAR2h-151-8
(SEQIDNO:890), TAR2h-152-7 (SEQID NO:891), TAR2h-
35-4 (SEQ ID NO:892), TAR2h-154-7 (SEQ ID NO:893),
TAR2h-80 (SEQ ID NO:894), TAR2h-81 (SEQ ID NO:895),
TAR2h-82 (SEQ ID NO:896), TAR2h-83 (SEQ ID NO:897),
TAR2h-84 (SEQ ID NO:898), TAR2h-85 (SEQ ID NO:899),
TAR2h-86 (SEQ ID NO:900), TAR2h-87 (SEQ ID NO:901),
TAR2h-88 (SEQ ID NO:902), TAR2h-89 (SEQ ID NO:903),
TAR2h-90 (SEQ ID NO:904), TAR2h-91 (SEQ ID NO:905),
TAR2h-92 (SEQ ID NO:906), TAR2h-93 (SEQ ID NO:907),
TAR2h-94 (SEQ ID NO:908), TAR2h-95 (SEQ ID NO:909),
TAR2h-96 (SEQ ID NO:910), TAR2h-97 (SEQ ID NO:911),
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TAR2h-99 (SEQ ID NO:912), TAR2h-100 (SEQ ID
NO:913), TAR2h-101 (SEQ ID NO:914), TAR2h-102 (SEQ
ID NO:915), TAR2h-103 (SEQ ID NO:916), TAR2h-104
(SEQ ID NO:917), TAR2h-105 (SEQ ID NO:918), TAR2h-
106 (SEQ ID NO:919), TAR2h-107 (SEQ ID NO:920),
TAR2h-108 (SEQ ID NO:921), TAR2h-109 (SEQ ID
N0:922), TAR2h-110 (SEQ ID N0:923), TAR2h-111 (SEQ
ID NO:924), TAR2h-112 (SEQ ID NO:925), TAR2h-113
(SEQ ID NO:926), TAR2h-114 (SEQ ID N0O:927), TAR2h-
115 (SEQ ID NO:928), TAR2h-116 (SEQ ID NO:929),
TAR2h-117 (SEQ ID NO:930), TAR2h-118 (SEQ ID
NO:931), TAR2h-119 (SEQ ID N0:932), TAR2h-120 (SEQ
ID N0:933), TAR2h-121 (SEQ ID NO:934), TAR2h-122
(SEQ ID NO:935), TAR2h-123 (SEQ ID N0O:936), TAR2h-
124 (SEQ ID NO:937), TAR2h-125 (SEQ ID NO:938),
TAR2h-126 (SEQ ID NO:939), TAR2h-127 (SEQ ID
NO:940), TAR2h-128 (SEQ ID NO:941), TAR2h-129 (SEQ
ID NO:942), TAR2h-130 (SEQ ID NO:943), TAR2h-131
(SEQ ID NO:944), TAR2h-132 (SEQ ID NO:945), TAR2h-
133 (SEQ ID NO:946), TAR2h-151 (SEQ ID NO:947),
TAR2h-152 (SEQ ID NO:948), TAR2h-153 (SEQ ID
NO:949), TAR2h-154 (SEQ ID NO:950), TAR2h-159 (SEQ
ID NO:951), TAR2h-165 (SEQ ID NO:952), TAR2h-166
(SEQ ID NO:953), TAR2h-168 (SEQ ID NO:954), TAR2h-
171 (SEQ ID NO:955), TAR2h-172 (SEQ ID NO:956),
TAR2h-173 (SEQ ID NO:957), TAR2h-174 (SEQ ID
NO:958), TAR2h-176 (SEQ ID NO:959), TAR2h-178 (SEQ
ID NO:960), TAR2h-201 (SEQ ID NO:961), TAR2h-202
(SEQ ID NO:962), TAR2h-203 (SEQ ID N0O:963), TAR2h-
204 (SEQ ID NO:964), TAR2h-185-25 (SEQ ID NO:965),
TAR2h-154-10 SEQ ID NO:966), TAR2h-205 (SEQ ID
NO:967), TAR2h-10 (SEQ ID NO:968), TAR2h-5 (SEQ ID
N0:969), TAR2h-5d1 (SEQ ID NO:970), TAR2h-5d2 (SEQ
ID NO:971), TAR2h-5d3 (SEQ ID NO:972), TAR2h-5d4
(SEQ ID NO:973), TAR2h-5d5 (SEQ ID NO:974), TAR2h-
5d6 (SEQ ID NO:975), TAR2h-5d7 (SEQ ID NO:976),
TAR2h-5d8 (SEQ ID NO:977), TAR2h-5d9 (SEQ ID
N0:978), TAR2h-5d10 (SEQ ID NO:979), TAR2h-5d11
(SEQ ID NO:980), TAR2h-5d12 (SEQ ID NO:981), and
TAR2h-5d13 (SEQ ID NO:982).

[0126] In other embodiments, the ligand comprises a
domain antibody (dAb) monomer that specifically binds
Tumor Necrosis Factor Receptor 1 (TNFR1, p55, CD120a)
with a K, of 300 nM to 5 pM, and comprises an amino acid
sequence that is atleast about 80%, atleast about 85%, at least
about 90%, at least about 91%, at least about 92%, at least
about 93%, at least about 94%, at least about 95%, at least
about 96%, at least about 97%, at least about 98%, or at least
about 99% homologous to the amino acid sequence or a dAb
selected from the group consisting of TAR2m-14 (SEQ ID
NO:983), TAR2m-15 (SEQ ID NO:984), TAR2m-19 (SEQ
ID NO:985), TAR2m-20 (SEQ ID NO:986), TAR2m-21
(SEQ ID N0:987), TAR2m-24 (SEQ ID NO:988), TAR2m-
21-23 (SEQ ID NO:989), TAR2m-21-07 (SEQ ID NO:990),
TAR2m-21-43 (SEQ ID NO:991), TAR2m-21-48 (SEQ ID
NO:992), TAR2m-21-10 (SEQ ID NO:993), TAR2m-21-06
(SEQ ID NO:994), and TAR2m-21-17 (SEQ ID NO:995).
[0127] In some embodiments, the ligand comprises a dAb
monomer that binds TNFR1 and competes with any of the
dAbs disclosed herein for binding to TNFR1 (e.g., mouse
and/or human TNFR1).

Protease Resistant dAbs

[0128] The invention also relates to dAb monomers that are
resistant to protease (e.g., serine protease, cysteine protease,
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matrix metalloprotease, pepsin, trypsin, clastase, chymot-
rypsin, carboxypeptidase, cathepsin (e.g., cathepsin G), pro-
teinase 3) degradation and to ligands that comprise a protease
resistant dAb. Proteases (e.g., a serine protease, cysteine pro-
tease, matrix metalloprotease) function in the normal turn
over and metabolism of proteins. However, in certain physi-
ological states, such as inflammatory states (e.g., COPD) and
cancer, the amount of proteases present in a tissue, organ or
animal (e.g., in the lung, in or adjacent to a tumor) can
increase. This increase in proteases can result in accelerated
degradation and inactivation of endogenous proteins and of
therapeutic peptides, polypeptides and proteins that are
administered. In fact, some agents that have potential for in
vivo use (e.g., use in treating, diagnosing or preventing dis-
ease) have only limited efficacy because they are rapidly
degraded and inactivated by proteases.

[0129] The invention relates to a dAb or a ligand compris-
ing a dAb that is resistant to protease degradation. The pro-
tease resistant dAbs of the invention provide several advan-
tages. For example, a protease resistant dAb can be
administered to a subject and remain active in vivo longer
than protease sensitive agents. Accordingly, protease resis-
tant dAbs will remain functional for a period of time that is
sufficient to produce biological effects.

[0130] A dAb that is resistant to protease degradation is not
substantially degraded by a protease when incubated with the
protease under conditions suitable for protease activity for at
least about 2 hours, at least about 3 hours, at least about 4
hours, at least about 5 hours, at least about 6 hours, at least
about 7 hours, at least about 8 hours, at least about 9 hours, at
least about 10 hours, at least about 11 hours, at least about 12
hours, at least about 24 hours, at least about 36 hours, or at
least about 48 hours. A dAb is not substantially degraded
when no more than about 25%, no more than about 20%, no
more than about 15%, no more than about 14%, no more than
about 13%, no more than about 12%, no more than about
11%, no more than about 10%, no more than about 9%, no
more than about 8%, no more than about 7% no more than
about 6%, no more than about 5%, no more than about 4%, no
more than about 3%, no more than about 2%, no more than
about 1%, or substantially none of the protein is degraded by
protease after incubation with the protease for at least about 2
hours. Protein degradation can be assessed using any suitable
method, for example, by SDS-PAGE as described herein.

[0131] Protease resistance can be assessed using any suit-
able method. For example, a protease can be added to a
solution of dAb in a suitable buffer (e.g., PBS) to produce a
dAb/protease solution, such as a solution of at least about
0.01% (w/w) protease, about 0.01% to about 5% (w/w) pro-
tease, about 0.05% to about 5% (w/w) protease, about 0.1% to
about 5% (w/w) protease, about 0.5% to about 5% (w/w)
protease, about 1% to about 5% (w/w) protease, at least about
0.01% (w/w) protease, at least about 0.02% (w/w) protease, at
least about 0.03% (w/w) protease, at least about 0.04% (w/w)
protease, at least about 0.05% (w/w) protease, at least about
0.06% (w/w) protease, at least about 0.07% (w/w) protease, at
least about 0.08% (w/w) protease, at least about 0.09% (w/w)
protease, at least about 0.1% (w/w) protease, at least about
0.2% (w/w) protease, at least about 0.3% (w/w) protease, at
least about 0.4% (w/w) protease, at least about 0.5% (w/w)
protease, at least about 0.6% (W/w) protease, at least about
0.7% (w/w) protease, at least about 0.8% (w/w) protease, at
least about 0.9% (w/w) protease, at least about 1% (w/w)
protease, at least about 2% (w/w) protease, at least about 3%
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(w/w) protease, at least about 4% (w/w) protease, or about 5%
(w/w) protease. The dAb/protease mixture can be incubated
at a suitable temperature for protease activity (e.g., at 37° C.)
and samples can be taken at time intervals (e.g., at 1 hour, 2
hours, 3 hours, etc.) and the protease reaction stopped. The
samples can then be analyzed for protein degradation using
any suitable method, such as SDS-PAGE analysis. The results
can be used to establish a time course of degradation.

[0132] In particular embodiments, the protease resistant
dAb is resistant to degradation by elastase. For example, the
elastase resistant dAb is not substantially degraded when
incubated at 37° C. in a 0.04% (w/w) solution of elastase for
a period of at least about 2 hours. Preferably, the elastase
resistant dAb is not substantially degraded when incubated at
37° C.1in a 0.04% (w/w) solution of elastase for a period of at
least about 12 hours. More preferably, the elastase resistant
dAb is not substantially degraded when incubated at 37° C. in
a 0.04% (w/w) solution of elastase for a period of at least
about 24 hours, at least about 36 hours, or at least about 48
hours.

[0133] In particular embodiments, the protease resistant
dAb is resistant to degradation by trypsin. For example, the
trypsin resistant dAb is not substantially degraded when incu-
bated at 37° C. in a 0.04% (w/w) solution of trypsin for a
period of at least about 2 hours. Preferably, the trypsin resis-
tant dAb is not substantially degraded when incubated at 37°
C.1in a 0.04% (w/w) solution of trypsin for a period of at least
about 3 hours. More preferably, the trypsin resistant dAb is
not substantially degraded when incubated at 37° C. in a
0.04% (w/w) solution of trypsin for a period of at least about
4 hours, at least about 5 hours, at least about 6 hours, at least
about 7 hours, at least about 8 hours, at least about 9 hours, at
least about 10 hours, at least about 11 hours, or at least about
12 hours.

[0134] In certain embodiments, the invention does not
include TAR1-5-19 disclosed in WO 2004/081026.

[0135] Preferably, the protease resistant dAb is a light chain
variable domain. For example, the protease resistant dAb can
beaVkoraVh.

[0136] Protease resistance of dAbs can correlate with the
melting temperature (Tm) of the dAbs. Generally, a higher
melting temperature correlates with protease resistance. In
some embodiments, the protease resistant dAb has a Tm
between about 40° C. and about 95° C., about 40° C. and
about 85° C., about 40° C. and about 80° C., about 45° C. and
about 95° C., about 45° C. and about 85° C., 45° C. and about
80° C., at least about 40° C., at least about 45° C., at least
about 50° C., at least about 55° C., at least about 60° C., at
least about 65° C., at least about 70° C., at least about 75° C.,
at least about 80° C., at least about 85° C., at least about 90°
C., or at least about 95° C.

[0137] The protease resistant dAb can have binding speci-
ficity for any desired target, such as human or animal proteins,
including cytokines, growth factors, cytokine receptors,
growth factor receptors, enzymes (e.g., proteases), co-factors
for enzymes and DNA binding proteins, lipids and carbohy-
drates. Suitable targets, including cytokines, growth factors,
cytokine receptors, growth factor receptors and other proteins
include but are not limited to: ApoE, Apo-SAA, BDNF, Car-
diotrophin-1, CEA, CD40, CD40 Ligand, CD56, CD38,
CD138, EGF, EGF receptor, ENA-78, FEotaxin, Eotaxin-2,
Exodus-2, FAPa, FGF-acidic, FGF-basic, fibroblast growth
factor-10, FL.T3 ligand, Fractalkine (CX3C), GDNF, G-CSF,
GM-CSF, GP-p1, human serum albumin, insulin, IFN-y,
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IGF-L, IGF-11, IL-1a, IL-18, IL-1 receptor, IL-1 receptor type
1,1L-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8 (72 a.a.), IL-8 (77
a.a.), IL-9, IL-10, IL-11, IL-12, IL-13, IL-15, IL-16, IL-17,
1L-18 (IGIF), Inhibin o, Inhibin 3, IP-10, keratinocyte growth
factor-2 (KGF-2), KGF, Leptin, LIF, Lymphotactin, Mulle-
rian inhibitory substance, monocyte colony inhibitory factor,
monocyte attractant protein, M-CSF, MDC (67 a.a.), MDC
(69 a.a.), MCP-1 (MCAF), MCP-2, MCP-3, MCP-4, MDC
(67 a.a.), MDC (69 a.a.), MIG, MIP-1a, MIP-1§3, MIP-3c.,
MIP-3p, MIP-4, myeloid progenitor inhibitor factor-1
(MPIF-1), NAP-2, Neurturin, Nerve growth factor, $-NGF,
NT-3, NT-4, Oncostatin M, PDGF-AA, PDGF-AB, PDGF-
BB, PF-4, RANTES, SDF1a, SDF1§, SCF, SCGF, stem cell
factor (SCF), TARC, TGF-a, TGF-f, TGF-2, TGF-p3,
tumour necrosis factor (TNF), TNF-a, TNF-f, TNF receptor
I, TNF receptor II, TNIL-1, TPO, VEGF, VEGF A, VEGF B,
VEGF C, VEGF D, VEGF receptor 1, VEGF receptor 2,
VEGF receptor 3, GCP-2, GRO/MGSA, GRO-f, GRO-y,
HCC1,1-309,HER 1, HER 2, HER 3, HER 4, serum albumin,
vWEF, amyloid proteins (e.g., amyloid alpha), MMP12,
PDKI1, IgE, and other targets disclosed herein. It will be
appreciated that this list is by no means exhaustive.

[0138] In some embodiments, the protease resistant dAbs
binds a target in pulmonary tissue, such as a target selected
from the group consisting of TNFR1, IL-1, IL-1R, 1L-4,
IL-4R, IL-5, IL-6, IL-6R, IL-8, IL-8R, IL-9, IL-9R, IL-10,
IL-12 IL-12R, IL-13, IL-13Rad, IL-13Ra2, IL-15, IL-15R,
IL-16, IL-17R, IL-17, TL-18, IL-18R, 1L.-23 IL-23R, IL-25,
CD2, CD4, CDll1a, CD23, CD25, CD27, CD28, CD30,
CDA40, CD40L, CD56,CD138, ALKS, EGFR, FcER1, TGFb,
CCL2, CCL18, CEA, CR8, CTGF, CXCL12 (SDF-1), chy-
mase, FGF, Furin, Endothelin-1, Fotaxins (e.g., Eotaxin,
Eotaxin-2, Eotaxin-3), GM-CSF, ICAM-1, ICOS, IgE, IFNa,
1-309, integrins, L-selectin, MIF, MIP4, MDC, MCP-1,
MMPs, neutrophil elastase, osteopontin, OX-40, PARC,
PD-1,RANTES, SCF, SDF-1, siglec8, TARC, TGFb, Throm-
bin, Tim-1, TNF, TRANCE, Tryptase, VEGF, VLA-4,
VCAM, a4p7, CCR2, CCR3, CCR4, CCRS5, CCR7, CCRS,
alphavbeta6, alphavbeta8, cMET, CD8, vWF, amyloid pro-
teins (e.g., amyloid alpha), MMP12, PDK1, and IgE.

[0139] The protease resistant dAbs of the invention can be
administered in vivo and will remain functional longer than
compounds that are not similarly resistant to protease degra-
dation. A dAb of the invention that is resistant to protease
degradation can be used for treating an inflammatory disease
(e.g., by local delivery to the lung by pulmonary administra-
tion, e.g., by intranasal administration, e.g., by inhalation).
For example, by administering to a subject in need thereof a
therapeutically effective amount of a dAb monomer that is
resistant to protease degradation. The invention also relates to
a dAb monomer that is resistant to protease degradation for
use in therapy, diagnosis and/or prophylaxis, and to the use of
such a dAb monomer of the invention for the manufacture of
a medicament for treating a disease described herein (e.g.,
and inflammatory disease, arthritis, a respiratory disease).

[0140] In particular embodiments, the protease resistant
dAb monomer can be used for treating an inflammatory dis-
ease, arthritis, or a respiratory disease via pulmonary admin-
istration. The protease resistant dAb monomer can also be
used in the manufacture of a medicament for the treatment of
an inflammatory disease, arthritis, or a respiratory disease
wherein the dAb monomer is administered via pulmonary
administration. Flastase and trypsin are the most common
proteases found in the lung. Preferably, protease resistant
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dAbs for pulmonary administration are elastase resistant,
trypsin resistant, or elastase resistant and trypsin resistant.
[0141] In particular embodiments, the protease resistant
dAb monomer (e.g., elastase resistant dAb monomer) binds
IL-1R1 and inhibits binding of IL.-1 (e.g., IL-la and/or
IL-1P) to the receptor but does not inhibit binding of IL.-1ra to
IL-1R1, and to ligands comprising such dAb monomers.
Such dAb monomers are useful as therapeutic agents for
treating inflammation, disease or other condition mediated in
whole or in part by biological functions induced by binding of
IL-1 to IL-1R1 (e.g., local or systemic inflammation, elabo-
ration of inflammatory mediators (e.g., 1L-6, 11-8, TNF),
fever, activation immune cells (e.g., lymphocytes, neutro-
phils), anorexia, hypotension, leucopenia, thrombocytope-
nia.) The protease resistant dAb monomers can bind IL.-1R1
and inhibit IL-1R1 function without interfering with endog-
enous IL-1R1 inhibitory pathways, such as binding of endog-
enous IL.-1rato endogenous IL.-1R1. Accordingly, sucha dAb
monomer can be administered to a subject to complement the
endogenous regulatory pathways that inhibit the activity of
IL-1R1 or IL-1 in vivo. In addition, protease resistant dAb
monomers that bind and IL-1R1 do not inhibit binding of
IL-1ra to IL-1R1 provide advantages for use as diagnostic
agents, because they can be used to bind and detect, quantify
or measure I[-1R1 in a sample and will not compete with
IL-1ra in the sample for binding to IL-1R1. Accordingly, an
accurate determination of whether or how much IL-1R1 is in
the sample can be made.

[0142] Protease resistant dAb monomers (e.g., elastase
resistant dAb monomers) that bind IL-1R1 and inhibit bind-
ing of IL-1 (e.g., IL-1c and/or IL-1p) to the receptor but do
not inhibit binding of IL-1ra to IL-1R1 are also useful
research tools. For example, such a dAb monomer can be
used to identify agents (e.g., other dAbs, small organic mol-
ecules) that bind IL-1R1 and but do not inhibit binding of
IL-1ra to IL-1R1. In one illustrative example, an agent or
collection of agents to be tested for the ability to inhibit
binding of IL.-1 to IL-1R1 are assayed in a competitive
IL-1R1 receptor binding assay, such as the receptor binding
assay described herein. Agents that inhibit binding of IL-1 to
IL-1R1 in such an assay can then be studied in a similar
competitive IL-1R1 receptor binding assay to see if they
compete with a dAb monomer that binds IL.-1R1 but does not
inhibit binding of IL.-1ra to IL-1R1. Competitive binding in
such an assay indicates that the agent binds IL-1R 1 and inhib-
its binding of IL-1 to the receptor but does not inhibit binding
of IL-1ra to the receptor.

[0143] In some embodiments, the protease resistant dAb
binds IL.-1R1 and competes with any of the dAbs disclosed
herein for binding to IL-1R1 (e.g., human IL-1R1). In some
embodiments the dAb is resistant to at least elastase and/or
trypsin.

[0144] In other embodiments, the protease resistant dAb
competes for binding to IL.-1R1 with an anti-I[.-1R1 dAb,
wherein the anti-IL-1R1 dAb comprises an amino acid
sequence that is atleast about 80%, atleast about 85%, at least
about 90%, at least about 91%, at least about 92%, at least
about 93%, at least about 94%, at least about 95%, at least
about 96%, at least about 97%, at least about 98%, or at least
about 99% homologous to the amino acid sequence or a dAb
selected from the group consisting of SEQ ID NO:1 through
SEQ ID NO:349.

[0145] In other embodiments, the protease resistant dAb
competes for binding to IL.-1R1 with an anti-I[.-1R1 dAb,
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wherein the anti-IL-1R1 dAb comprises an amino acid
sequence thatis atleast about 80%, atleast about 85%, at least
about 90%, at least about 91%, at least about 92%, at least
about 93%, at least about 94%, at least about 95%, at least
about 96%, at least about 97%, at least about 98%, or at least
about 99% homologous to the amino acid sequence or a dAb
selected from the group consisting of SEQ ID NO:1 or SEQ
ID NO:2.

[0146] In other embodiments, the protease resistant dAb
competes for binding to IL-1R1 with an anti-IL.-1R1 dAb,
wherein the anti-IL-1R1 dAb comprises an amino acid
sequence thatis atleast about 80%, atleast about 85%, at least
about 90%, at least about 91%, at least about 92%, at least
about 93%, at least about 94%, at least about 95%, at least
about 96%, at least about 97%, at least about 98%, or at least
about 99% homologous to the amino acid sequence or a dAb
selected from the group consisting of SEQ ID NO:3 through
SEQ ID NO:7.

[0147] In other embodiments, the protease resistant dAb
competes for binding to IL-1R1 with an anti-IL.-1R1 dAb,
wherein the anti-IL.-1R1 dAb comprises the amino acid
sequence DOM4-130-54 (SEQ ID NO: 7) or an amino acid
sequence thatis atleast about 80%, atleast about 85%, at least
about 90%, at least about 91%, at least about 92%, at least
about 93%, at least about 94%, at least about 95%, at least
about 96%, at least about 97%, at least about 98%, or at least
about 99% homologous to DOM4-130-54 (SEQ ID NO:7).

Ligand Formats

[0148] Ligands and dAb monomers can be formatted as
mono or multispecific antibodies or antibody fragments or
into mono or multispecific non-antibody structures. Suitable
formats include, any suitable polypeptide structure in which
an antibody variable domain or one or more of the CDRs
thereof can be incorporated so as to confer binding specificity
for antigen on the structure. A variety of suitable antibody
formats are known in the art, such as, IgG-like formats, chi-
meric antibodies, humanized antibodies, human antibodies,
single chain antibodies, bispecific antibodies, antibody heavy
chains, antibody light chains, homodimers and heterodimers
of antibody heavy chains and/or light chains, antigen-binding
fragments of any of the foregoing (e.g., a Fv fragment (e.g.
single chain Fv (scFv), a disulfide bonded Fv), a Fab frag-
ment, a Fab' fragment, a F(ab'), fragment), a single variable
domain (e.g., Vg, V7, V), a dAb, and modified versions of
any of the foregoing (e.g., modified by the covalent attach-
ment of polyalkylene glycol (e.g., polyethylene glycol,
polypropylene glycol, polybutylene glycol) or other suitable
polymer). See, PCT/GB03/002804, filed Jun. 30, 2003,
which designated the United States, (WO 2004/081026)
regarding PEGylated single variable domains and dabs, suit-
able methods for preparing same, increased in vivo halflife of
the PEGylated single variable domains and dAb monomers
and multimers, suitable PEGs, preferred hydrodynamic sizes
of PEGs, and preferred hydrodynamic sizes of PEGylated
single variable domains and dAb monomers and multimers.
The entire teaching of PCT/GB03/002804 (WO 2004/
081026), including the portions referred to above, are incor-
porated herein by reference.

[0149] The ligand can be formatted as a dimer, trimer or
polymer of a desired dAb monomer, for example using a
suitable linker such as (GlySer),,, where n=from 1 to 8§, e.g.,
2,3,4,5,60r7.Ifdesired, ligands, including dAb monomers,
dimers and trimers, can be linked to an antibody Fc region,
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comprising one or both of C,2 and C,,3 domains, and option-
ally a hinge region. For example, vectors encoding ligands
linked as a single nucleotide sequence to an Fc region may be
used to prepare such polypeptides.

[0150] Ligands and dAb monomers can also be combined
and/or formatted into non-antibody multi-ligand structures to
form multivalent complexes, which bind target molecules,
thereby providing superior avidity. For example natural bac-
terial receptors such as SpA can been used as scaffolds for the
grafting of CDRs to generate ligands which bind specifically
to one or more epitopes. Details of this procedure are
described in U.S. Pat. No. 5,831,012. Other suitable scaffolds
include those based on fibronectin and affibodies. Details of
suitable procedures are described in WO 98/58965. Other
suitable scaffolds include lipocallin and CTL.A4, as described
in van den Beuken et al., J. Mol. Biol. 310:591-601 (2001),
and scaffolds such as those described in WO 00/69907 (Medi-
cal Research Council), which are based for example on the
ring structure of bacterial GroEL or other chaperone polypep-
tides. Protein scaffolds may be combined; for example, CDRs
may be grafted on to a CTLA4 scaffold and used together
with immunoglobulin V,; or V; domains to form a ligand.
Likewise, fibronectin, lipocallin and other scaffolds may be
combined.

[0151] A variety of suitable methods for preparing any
desired format are known in the art. For example, antibody
chains and formats (e.g., IgG-like formats, chimeric antibod-
ies, humanized antibodies, human antibodies, single chain
antibodies, bispecific antibodies, antibody heavy chains, anti-
body light chains, homodimers and heterodimers of antibody
heavy chains and/or light chains) can be prepared by expres-
sion of suitable expression constructs and/or culture of suit-
able cells (e.g., hybridomas, heterohybridomas, recombinant
host cells containing recombinant constructs encoding the
format). Further, formats such as antigen-binding fragments
of antibodies or antibody chains (e.g., a Fv fragment (e.g.,
single chain Fv (scFv), a disulfide bonded Fv), a Fab frag-
ment, a Fab' fragment, a F(ab'),, fragment), can be prepared by
expression of suitable expression constructs or by enzymatic
digestion of antibodies, for example using papain or pepsin.
[0152] The ligand can be formatted as a dual specific ligand
or a multispecific ligand, for example as described in WO
03/002609, the entire teachings of which are incorporated
herein by reference. The dual specific ligands comprise
immunoglobulin single variable domains that have different
binding specificities. Such dual specific ligands can comprise
combinations ofheavy and light chain domains. For example,
the dual specific ligand may comprise a Vdomainanda V,
domain, which may be linked together in the form of an scFv
(e.g., using a suitable linker such as Gly,Ser), or formatted
into a bispecific antibody or antigen-binding fragment thereof
(e.g., F(ab"), fragment). The dual specific ligands do not com-
prise complementary V /V pairs which form a conventional
two chain antibody antigen-binding site that binds antigen or
epitope co-operatively. Instead, the dual format ligands com-
prise a V,/V,; complementary pair, wherein the V domains
have different binding specificities.

[0153] Inaddition, the dual specific ligands may comprise
one or more C,; or C; domains if desired. A hinge region
domain may also be included if desired. Such combinations
of' domains may, for example, mimic natural antibodies, such
as IgG or IgM, or fragments thereof, such as Fv, scFv, Fab or
F(ab'), molecules. Other structures, such as a single arm of an
IgG molecule comprising V, V;, C,1 and C; domains, are
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envisaged. Preferably, the dual specific ligand of the inven-
tion comprises only two variable domains although several
such ligands may be incorporated together into the same
protein, for example two such ligands can be incorporated
into an IgG or a multimeric immunoglobulin, such as IgM.
Alternatively, in another embodiment a plurality of dual spe-
cific ligands are combined to form a multimer. For example,
two different dual specific ligands are combined to create a
tetra-specific molecule. It will be appreciated by one skilled
in the art that the light and heavy variable regions of a dual-
specific ligand produced according to the method of the
present invention may be on the same polypeptide chain, or
alternatively, on different polypeptide chains. In the case that
the variable regions are on different polypeptide chains, then
they may be linked via a linker, generally a flexible linker
(such as a polypeptide chain), a chemical linking group, or
any other method known in the art.

[0154] The multispecific ligand possesses more than one
epitope binding specificity. Generally, the multi-specific
ligand comprises two or more epitope binding domains, such
dAbs or non-antibody protein domain comprising a binding
site for an epitope, e.g., an affibody, an SpA domain, an LDL
receptor class A domain, an EGF domain, an avimer. Multi-
specific ligands can be formatted further as described herein.
[0155] In some embodiments, the ligand is an IgG-like
format. Such formats have the conventional four chain struc-
ture of an IgG molecule (2 heavy chains and two light chains),
in which one or more of the variable regions (V and or V)
have been replaced with a dAb or single variable domain of a
desired specificity. Preferably, each of the variable regions (2
V regions and 2 V, regions) is replaced with a dAb or single
variable domain. The dAb(s) or single variable domain(s) that
are included in an IgG-like format can have the same speci-
ficity or different specificities. In some embodiments, the
IgG-like format is tetravalent and can have one, two, three or
four specificities. For example, the 1gG-like format can be
monospecific and comprises 4 dabs that have the same speci-
ficity; bispecific and comprises 3 dAbs that have the same
specificity and another dAb that has a different specificity;
bispecific and comprise two dAbs that have the same speci-
ficity and two dAbs that have a common but different speci-
ficity; trispecific and comprises first and second dAbs that
have the same specificity, a third dAb with a different speci-
ficity and a fourth dAb with a different specificity from the
first, second and third dAbs; or tetraspecific and comprise
four dAbs that each have a different specificity. Antigen-
binding fragments of IgG-like formats (e.g., Fab, F(ab"),,
Fab', Fv, scFv) can be prepared. Preferably, the IgG-like
formats or antigen-binding fragments thereof do not crosslink
TNFRI.

Half-Life Extended Formats

[0156] The ligand, such as a dAb monomers, can be for-
matted to extend its in vivo serum half life. Increased in vivo
half-life is useful in in vivo applications of immunoglobulins,
especially antibodies and most especially antibody fragments
of small size such as dAbs. Such fragments (Fvs, disulphide
bonded Fvs, Fabs, scFvs, dabs) are rapidly cleared from the
body, which can limit clinical applications.

[0157] Small ligands, such as a dAb monomer, can be for-
matted as a larger antigen-binding fragment of an antibody or
as an antibody (e.g., formatted as a Fab, Fab', F(ab),, F(ab'),,
IgG, scFv). A ligand (e.g., dAb monomer) can be formatted as
a larger antigen-binding fragment of an antibody or as an
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antibody (e.g., formatted as a Fab, Fab', F(ab),, F(ab"),, IgG,
scFv) that has a larger hydrodynamic size. Ligands can also
be formatted to have a larger hydrodynamic size, for example,
by attachment of a polyalkyleneglycol group (e.g., polyeth-
yleneglycol (PEG) group, polypropylene glycol, polybuty-
lene glycol), serum albumin, transferrin, transferrin receptor
or at least the transferrin-binding portion thereof, an antibody
Fc region, or by conjugation to an antibody domain. In some
embodiments, the ligand (e.g., dAb monomer) is PEGylated.
Preferably the PEGylated ligand (e.g., dAb monomer) binds
IL-1R1 with substantially the same affinity as the same ligand
that is not PEGylated. For example, the ligand can be a
PEGylated dAb monomer that binds IL.-1R1, wherein the
PEGylated dAb monomer binds IL.-1R1 with an affinity that
differs from the affinity of dAb in unPEGylated form by no
more than a factor of about 1000, preferably no more than a
factor of about 100, more preferably no more than a factor of
about 10, or with substantially unchanged affinity relative to
the unPEGylated form. See, PCT/GB03/002804, filed Jun.
30, 2003, which designated the United States, (WO 2004/
081026) regarding PEGylation of single variable domains
and dAbs, suitable methods for preparing same, increased in
vivo half life of the PEGylated single variable domains and
dAb monomers and multimers, suitable PEGs, preferred
hydrodynamic sizes of PEGs, and preferred hydrodynamic
sizes of PEGylated single variable domains and dAb mono-
mers and multimers. The entire teaching of PCT/GB03/
002804 (WO 2004/081026), including the portions referred
to above, are incorporated herein by reference.

[0158] Hydrodynamic size of the ligands (e.g., dAb mono-
mers and multimers) of the invention may be determined
using methods which are well known in the art. For example,
gel filtration chromatography may be used to determine the
hydrodynamic size of a ligand. Suitable gel filtration matrices
for determining the hydrodynamic sizes of ligands, such as
cross-linked agarose matrices, are well known and readily
available.

[0159] The size of a ligand format (e.g., the size of a PEG
moiety attached to a dAb monomer), can be varied depending
on the desired application. For example, where ligand is
intended to leave the circulation and enter into peripheral
tissues, it is desirable to keep the hydrodynamic size of the
ligand low to facilitate extravazation from the blood stream.
Alternatively, where it is desired to have the ligand remain in
the systemic circulation for a longer period of time the size of
the ligand can be increased, for example by formatting as and
Ig like protein or by addition of a 30 to 60 kDa PEG moiety
(e.g., linear or branched PEG 30 to 40 kDa PEG, such as
addition of two 20 kDa PEG moieties.)

[0160] Thehydrodynamic size ofaligand (e.g., dAbmono-
mer) and its serum half-life can also be increased by conju-
gating or linking the ligand to a binding domain (e.g., anti-
body or antibody fragment) that binds an antigen or epitope
that increases half-life in vivo, as described herein. For
example, the ligand (e.g., dAb monomer) can be conjugated
or linked to an anti-serum albumin or anti-neonatal Fc recep-
tor antibody or antibody fragment, eg an anti-SA or anti-
neonatal Fc receptor dAb, Fab, Fab' or scFv, or to an anti-SA
affibody or anti-neonatal Fc receptor affibody.

[0161] Examples of suitable albumin, albumin fragments
or albumin variants for use in a ligand according to the inven-
tion are described in WO 2005/077042A2, which is incorpo-
rated herein by reference in its entirety. In particular, the
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following albumin, albumin fragments or albumin variants
can be used in the present invention:

[0162] SEQ ID NO:1 (as disclosed in WO 2005/
077042A2, this sequence being explicitly incorporated
into the present disclosure by reference);

[0163] Albumin fragment or variant comprising or con-
sisting of amino acids 1-387 of SEQ ID NO:1 in WO
2005/077042A2;

[0164] Albumin, or fragment or variant thereof, com-
prising an amino acid sequence selected from the group
consisting of: (a) amino acids 54 to 61 of SEQ ID NO:1
in WO 2005/077042A2; (b) amino acids 76 to 89 of SEQ
ID NO:1 in WO 2005/077042A2; (c) amino acids 92 to
100 of SEQ ID NO:1 in WO 2005/077042A2; (d) amino
acids 170 to 176 of SEQ ID NO:1 in WO 2005/
077042A2; (e) amino acids 247 to 252 of SEQ ID NO:1
in WO 2005/077042A2; (f) amino acids 266 to 277 of
SEQ ID NO:1 in WO 2005/077042A2; (g) amino acids
280 to 288 of SEQ ID NO:1 in WO 2005/077042A2; (h)
amino acids 362 to 368 of SEQ ID NO:1 in WO 2005/
077042A2; (i) amino acids 439 to 447 of SEQ ID NO:1
in WO 2005/077042A2; (j) amino acids 462 to 475 of
SEQ ID NO:1 in WO 2005/077042A2; (k) amino acids
47810 486 of SEQID NO:1in WO 2005/077042A2; and
(1) amino acids 560 to 566 of SEQ ID NO:1 in WO
2005/077042A2.

[0165] Further examples of suitable albumin, fragments
and analogs for use in a ligand according to the invention are
described in WO 03/076567A2, which is incorporated herein
by reference in its entirety. In particular, the following albu-
min, fragments or variants can be used in the present inven-
tion:

[0166] Human serum albumin as described in WO
03/076567A2, eg, in FIG. 3 (this sequence information
being explicitly incorporated into the present disclosure
by reference);

[0167] Human serum albumin (HA) consisting of a
single non-glycosylated polypeptide chain of 585 amino
acids with a formula molecular weight of 66,500 (See,
Meloun, et al., FEBS Letters 58:136 (1975); Behrens, et
al., Fed. Proc. 34:591 (1975); Lawn, et al., Nucleic Acids
Research 9:6102-6114 (1981); Minghetti, et al., J. Biol.
Chem. 261:6747 (1986));

[0168] A polymorphic variant or analog or fragment of
albumin as described in Weitkamp, et al., Ann. Hum.
Genet. 37:219 (1973);

[0169] An albumin fragment or variant as described in
EP 322094, eg, HA(1-373, HA(1-388), HA(1-389),
HA(1-369), and HA(1-419) and fragments between
1-369 and 1-419;

[0170] An albumin fragment or variant as described in
EP 399666, eg, HA(1-177) and HA(1-200) and frag-
ments between HA(1-X), where X is any number from
178 to 199.

[0171] Where a (one or more) half-life extending moiety
(eg, albumin, transferrin and fragments and analogues
thereof) is used in the ligands of the invention, it can be
conjugated using any suitable method, such as, by direct
fusion to the IL-1R1-binding moiety (eg, anti-IL-1R1 dAb or
antibody fragment), for example by using a single nucleotide
construct that encodes a fusion protein, wherein the fusion
protein is encoded as a single polypeptide chain with the
half-life extending moiety located N- or C-terminally to the
IL-1R1 binding moiety. Alternatively, conjugation can be
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achieved by using a peptide linker between moieties, eg, a
peptide linker as described in WO 03/076567A2 or WO 2004/
003019 (these linker disclosures being incorporated by ref-
erence in the present disclosure to provide examples forusein
the present invention).

[0172] Typically, a polypeptide that enhances serum half-
life in vivo is a polypeptide which occurs naturally in vivo and
which resists degradation or removal by endogenous mecha-
nisms which remove unwanted material from the organism
(e.g., human). For example, a polypeptide that enhances
serum half-life in vivo can be selected from proteins from the
extracellular matrix, proteins found in blood, proteins found
atthe blood brain barrier or in neural tissue, proteins localized
to the kidney, liver, lung, heart, skin or bone, stress proteins,
disease-specific proteins, or proteins involved in Fc transport.
[0173] Suitable polypeptides that enhance serum half-life
in vivo include, for example, transferrin receptor specific
ligand-neuropharmaceutical agent fusion proteins (see U.S.
Pat. No. 5,977,307, the teachings of which are incorporated
herein by reference), brain capillary endothelial cell receptor,
transferrin, transferrin receptor (e.g., soluble transferrin
receptor), insulin, insulin-like growth factor 1 (IGF 1) recep-
tor, insulin-like growth factor 2 (IGF 2) receptor, insulin
receptor, blood coagulation factor X, a1 -antitrypsin and HNF
la. Suitable polypeptides that enhance serum half-life also
include alpha-1 glycoprotein (orosomucoid; AAG), alpha-1
antichymotrypsin (ACT), alpha-1 microglobulin (protein
HC; AIM), antithrombin IIT (AT III), apolipoprotein A-1
(Apo A-1), apolipoprotein B (Apo B), ceruloplasmin (Cp),
complement component C3 (C3), complement component
C4 (C4), C1 esterase inhibitor (C1 INH), C-reactive protein
(CRP), ferritin (FER), hemopexin (HPX), lipoprotein(a) (Lp
(a)), mannose-binding protein (MBP), myoglobin (Myo),
prealbumin (transthyretin, PAL), retinol-binding protein
(RBP), and rheumatoid factor (RF).

[0174] Suitable proteins from the extracellular matrix
include, for example, collagens, laminins, integrins and
fibronectin. Collagens are the major proteins of the extracel-
Iular matrix. About 15 types of collagen molecules are cur-
rently known, found in different parts of the body, e.g., type |
collagen (accounting for 90% of body collagen) found in
bone, skin, tendon, ligaments, cornea, internal organs or type
1I collagen found in cartilage, vertebral disc, notochord, and
vitreous humor of the eye.

[0175] Suitable proteins from the blood include, for
example, plasma proteins (e.g., fibrin, a-2 macroglobulin,
serum albumin, fibrinogen (e.g., fibrinogen A, fibrinogen B),
serum amyloid protein A, haptoglobin, profilin, ubiquitin,
uteroglobulin and f-2-microglobulin), enzymes and enzyme
inhibitors (e.g., plasminogen, lysozyme, cystatin C, alpha-1-
antitrypsin and pancreatic trypsin inhibitor), proteins of the
immune system, such as immunoglobulin proteins (e.g., IgA,
IgD, IgE, IgG, IgM, immunoglobulin light chains (kappa/
lambda)), transport proteins (e.g., retinol binding protein, c.-1
microglobulin), defensins (e.g. beta-defensin 1, neutrophil
defensin 1, neutrophil defensin 2 and neutrophil defensin 3)
and the like.

[0176] Suitable proteins found at the blood brain barrier or
in neural tissue include, for example, melanocortin receptor,
myelin, ascorbate transporter and the like.

[0177] Suitable polypeptides that enhances serum half-life
in vivo also include proteins localized to the kidney (e.g.,
polycystin, type IV collagen, organic anion transporter K1,
Heymann’s antigen), proteins localized to the liver (e.g., alco-
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hol dehydrogenase, (G250), proteins localized to the lung
(e.g., secretory component, which binds IgA), proteins local-
ized to the heart (e.g., HSP 27, which is associated with
dilated cardiomyopathy), proteins localized to the skin (e.g.,
keratin), bone specific proteins such as morphogenic proteins
(BMPs), which are a subset of the transforming growth factor
[ superfamily of proteins that demonstrate osteogenic activ-
ity (e.g., BMP-2, BMP-4, BMP-5, BMP-6, BMP-7, BMP-8),
tumor specific proteins (e.g., trophoblast antigen, herceptin
receptor, oestrogen receptor, cathepsins (e.g., cathepsin B,
which can be found in liver and spleen)).

[0178] Suitable disease-specific proteins include, for
example, antigens expressed only on activated T-cells,
including LAG-3 (lymphocyte activation gene), osteoprote-
gerin ligand (OPGL; see Nature 402,304-309 (1999)), 0X40
(amember of the TNF receptor family, expressed on activated
T cells and specifically up-regulated in human T cell leuke-
mia virus type-I (HTLV-I)-producing cells; see Immunol. 165
(1):263-70 (2000)). Suitable disease-specific proteins also
include, for example, metalloproteases (associated with
arthritis/cancers) including CG6512 Drosophila, human
paraplegin, human FtsH, human AFG3L.2, murine ftsH; and
angiogenic growth factors, including acidic fibroblast growth
factor (FGF-1), basic fibroblast growth factor (FGF-2), vas-
cular endothelial growth factor/vascular permeability factor
(VEGF/VPF), transforming growth factor-a (TGF ), tumor
necrosis factor-alpha (TNF-a), angiogenin, interleukin-3
(IL-3), interleukin-8 (IL-8), platelet-derived endothelial
growth factor (PD-ECGF), placental growth factor (P1GF),
midkine platelet-derived growth factor-BB (PDGF), and frac-
talkine.

[0179] Suitable polypeptides that enhance serum half-life
in vivo also include stress proteins such as heat shock proteins
(HSPs). HSPs are normally found intracellularly. When they
are found extracellularly, it is an indicator that a cell has died
and spilled out its contents. This unprogrammed cell death
(necrosis) occurs when as a result of trauma, disease or injury,
extracellular HSPs trigger a response from the immune sys-
tem. Binding to extracellular HSP can result in localizing the
compositions of the invention to a disease site.

[0180] Suitable proteins involved in Fe transport include,
for example, Brambell receptor (also known as FcRB). This
Fc receptor has two functions, both of which are potentially
useful for delivery. The functions are (1) transport of IgG
from mother to child across the placenta (2) protection of IgG
from degradation thereby prolonging its serum half-life. It is
thought that the receptor recycles IgG from endosomes. (See,
Holliger et al, Nat Biotechnol 15(7):632-6 (1997).)

[0181] Methods for pharmacokinetic analysis and determi-
nation of ligand half-life will be familiar to those skilled in the
art. Details may be found in Kenneth, A et al: Chemical
Stability of Pharmaceuticals: A Handbook for Pharmacists
and in Peters et al, Pharmacokinetc analysis: A Practical
Approach (1996). Reference is also made to “Pharmacoki-
netics”, M Gibaldi & D Perron, published by Marcel Dekker,
2"? Rev. ex edition (1982), which describes pharmacokinetic
parameters such as t alpha and t beta half lives and area under
the curve (AUC).

Nucleic Acid Molecules, Vectors and Host Cells

[0182] The invention also provides isolated and/or recom-
binant nucleic acid molecules that encode the anti-IL-1R1
ligands and dAb monomers described herein, including dual
specific ligands (e.g., ligands that bind IL-1R1 and serum
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albumin; ligands that bind IL-1R1 and TNFR1) and multi-
specific ligands (e.g., ligands that bind IL-1R1, serum albu-
min and TNFR1). The invention also provides isolated and/or
recombinant nucleic acid molecules that encode a protease
(e.g., (e.g., pepsin, trypsin, elastase, chymotrypsin, carbox-
ypeptidase, cathepsin (e.g., cathepsin G) and proteinase 3)
resistant dAb monomer or a ligand that comprises a protease
resistant dAb monomer as described herein.

[0183] In certain embodiments, the isolated and/or recom-
binant nucleic acid comprises a nucleotide sequence that
encodes a domain antibody (dAb) that specifically binds
IL-1R, inhibits binding of IL-1 (e.g., IL-1a. and/or IL.-1p) and
IL-1rato IL-1R1, and comprises an amino acid sequence that
is at least about 80%, at least about 85%, at least about 90%,
at least about 91%, at least about 92%, at least about 93%, at
least about 94%, at least about 95%, at least about 96%, at
least about 97%, at least about 98%, or at least about 99%
homologous to the amino acid sequence or a dAb selected
from the group consisting of DOM4-130-30 (SEQ ID NO:3),
DOM4-130-46 (SEQ 1D NO:4), DOM4-130-51 (SEQ ID
NO:5), DOM4-130-53 (SEQ ID NO:6), DOM4-130-54
(SEQ ID NO:7), DOM4-130 (SEQ ID NO:215), DOM4-
130-1 (SEQ ID NO:216), DOM4-130-2 (SEQ ID NO:217),
DOM4-130-3 (SEQ ID NO:218), DOM4-130-4 (SEQ ID
NO:219), DOM4-130-5 (SEQ ID NO:220), DOM4-130-6
(SEQIDNO:221), DOM4-130-7 (SEQID NO:222), DOM4-
130-8 (SEQ ID NO:223), DOM4-130-9 (SEQ ID NO:224),
DOM4-130-10 (SEQ ID NO:225), DOM4-130-11 (SEQ ID
NO:226), DOM4-130-12 (SEQ ID NO:227), DOM4-130-13
(SEQ ID NO:228), DOM4-130-14 (SEQ ID NO:229),
DOM4-130-15 (SEQ ID NO:230), DOM4-130-16 (SEQ ID
NO:231), DOM4-130-17 (SEQ ID NO:232), DOM4-130-18
(SEQ ID NO:233), DOM4-130-19 (SEQ ID NO:234),
DOM4-130-20 (SEQ ID NO:235), DOM4-130-21 (SEQ ID
NO:236), DOM4-130-22 (SEQ ID NO:237), DOM4-130-23
(SEQ ID NO:238), DOM4-130-24 (SEQ ID NO:239),
DOM4-130-25 (SEQ ID NO:240), DOM4-130-26 (SEQ ID
NO:241), DOM4-130-27 (SEQ ID NO:242), DOM4-130-28
(SEQ ID NO:243), DOM4-130-31 (SEQ ID NO:244),
DOM4-130-32 (SEQ ID NO:245), DOM4-130-33 (SEQ ID
NO:246), DOM4-130-34 (SEQ ID NO:247), DOM4-130-35
(SEQ ID NO:248), DOM4-130-36 (SEQ ID NO:249),
DOM4-130-37 (SEQ ID NO:250), DOM4-130-38 (SEQ ID
NO:251), DOM4-130-39 (SEQ ID NO:252), DOM4-130-40
(SEQ ID NO:253), DOM4-130-41 (SEQ ID NO:254),
DOM4-130-42 (SEQ ID NO:255), DOM4-130-43 (SEQ ID
NO:256), DOM4-130-44 (SEQ ID NO:257), DOM4-130-45
(SEQ ID NO:258), DOM4-130-46 (SEQ ID NO:259),
DOM4-130-47 (SEQ ID NO:260), DOM4-130-48 (SEQ ID
NO:261), DOM4-130-49 (SEQ ID NO:262), DOM4-130-50
(SEQ ID NO:263), DOM4-130-51 (SEQ ID NO:264),
DOM4-130-52 (SEQ ID NO:265), DOM4-130-53 (SEQ ID
NO:266), DOM4-130-54 (SEQ ID NO:267), DOM4-130-55
(SEQ ID NO:268), DOM4-130-56 (SEQ ID NO:269),
DOM4-130-57 (SEQ ID NO:270), DOM4-130-58 (SEQ ID
NO:271), DOM4-130-59 (SEQ ID NO:272), DOM4-130-60
(SEQ ID NO:273), DOM4-130-61 (SEQ ID NO:274),
DOM4-130-62 (SEQ ID NO:275), DOM4-130-63 (SEQ ID
NO:276), DOM4-130-64 (SEQ ID NO:277), DOM4-130-65
(SEQ ID NO:278), DOM4-130-66 (SEQ ID NO:279),
DOM4-130-67 (SEQ ID NO:280), DOM4-130-68 (SEQ ID
NO:281), DOM4-130-69 (SEQ ID NO:282), DOM4-130-70
(SEQ ID NO:283), DOM4-130-71 (SEQ ID NO:284),
DOM4-130-72 (SEQ ID NO:285), DOM4-130-73 (SEQ ID
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NO:286), DOM4-130-74 (SEQ ID NO:287), DOM4-130-75
(SEQ ID NO:288), DOM4-130-76 (SEQ ID NO:289),
DOM4-130-77 (SEQ ID NO:290), DOM4-130-78 (SEQ ID
NO:291), DOM4-130-79 (SEQ ID NO:292), DOM4-130-80
(SEQ ID NO:293), DOM4-130-81 (SEQ ID NO:294),
DOM4-130-82 (SEQ ID NO:295), DOM4-130-83 (SEQ ID
NO:296), DOM4-130-84 (SEQ ID NO:297), DOM4-130-85
(SEQ ID NO:298), DOM4-130-86 (SEQ ID NO:299),
DOM4-130-87 (SEQ ID NO:300), DOM4-130-88 (SEQ ID
NO:301), DOM4-130-89 (SEQ ID NO:302), DOM4-130-90
(SEQ ID NO:303), DOM4-130-91 (SEQ ID NO:304),
DOM4-130-92 (SEQ ID NO:305), DOM4-130-93 (SEQ ID
NO:306), DOM4-130-94 (SEQ ID NO:307), DOM4-130-95
(SEQ ID NO:308), DOM4-130-96 (SEQ ID NO:309),
DOM4-130-97 (SEQ ID NO:310), DOM4-130-98 (SEQ ID
NO:311), DOM4-130-99 (SEQ ID NO:312), DOM4-130-
100 (SEQ ID NO:313), DOM4-130-101 (SEQ ID NO:314),
DOM4-130-102 (SEQ ID NO:315), DOM4-130-103 (SEQ
ID NO:316), DOM4-130-104 (SEQ ID NO:317), DOM4-
130-105 (SEQ ID NO:318), DOM4-130-106 (SEQ ID
NO:319), DOM4-130-107 (SEQ ID NO:320), DOM4-130-
108 (SEQ ID NO:321), DOM4-130-109 (SEQ ID NO:322),
DOM4-130-110 (SEQ ID NO:323), DOM4-130-111 (SEQ
ID NO:324), DOM4-130-112 (SEQ ID NO:325), DOM4-
130-113 (SEQ ID NO:326), DOM4-130-114 (SEQ ID
NO:327), DOM4-130-115 (SEQ ID NO:328), DOM4-130-
116 (SEQ ID NO:329), DOM4-130-117 (SEQ ID NO:330),
DOM4-130-118 (SEQ ID NO:331), DOM4-130-119 (SEQ
ID NO:332), DOM4-130-120 (SEQ ID NO:333), DOM4-
130-121 (SEQ ID NO:334), DOM4-130-122 (SEQ ID
NO:335), DOM4-130-123 (SEQ ID NO:336), DOM4-130-
124 (SEQ ID NO:337), DOM4-130-125 (SEQ ID NO:338),
DOM4-130-126 (SEQ ID NO:339), DOM4-130-127 (SEQ
ID NO:340), DOM4-130-128 (SEQ ID NO:341), DOM4-
130-129 (SEQ ID NO:342), DOM4-130-130 (SEQ ID
NO:343), DOM4-130-131 (SEQ ID NO:344), DOM4-130-
132 (SEQ ID NO:345), and DOM4-130-133 (SEQ ID
NO:346).

[0184] In certain embodiments, the isolated and/or recom-
binant nucleic acid comprises a nucleotide sequence that
encodes a domain antibody (dAb) monomer that specifically
binds IL-1R1 and inhibits binding of IL-1 to the receptor,
wherein said nucleotide sequence has at least about 80%, at
least about 85%, at least about 90%, at least about 91%, at
least about 92%, at least about 93%, at least about 94%, at
least about 95%, at least about 96%, at least about 97%, at
least about 98%, or at least about 99% nucleotide sequence
identity with a nucleotide sequence selected from the group
consisting of DOM4-130-30 (SEQ ID NO:3), DOM4-130-46
(SEQ ID NO:4), DOM4-130-51 (SEQ ID NO:5), DOM4-
130-53 (SEQ ID NO:6), DOM4-130-54 (SEQ ID NO:7),
DOM4-130 (SEQ ID NO:215), DOM4-130-1 (SEQ ID
NO:216), DOM4-130-2 (SEQ ID NO:217), DOM4-130-3
(SEQIDNO:218), DOM4-130-4 (SEQIDNO:219), DOM4-
130-5 (SEQ ID NO:220), DOM4-130-6 (SEQ ID NO:221),
DOM4-130-7 (SEQ ID NO:222), DOM4-130-8 (SEQ ID
NO:223), DOM4-130-9 (SEQ ID NO:224), DOM4-130-10
(SEQ ID NO:225), DOM4-130-11 (SEQ ID NO:226),
DOM4-130-12 (SEQ ID NO:227), DOM4-130-13 (SEQ ID
NO:228), DOM4-130-14 (SEQ ID NO:229), DOM4-130-15
(SEQ ID NO:230), DOM4-130-16 (SEQ ID NO:231),
DOM4-130-17 (SEQ ID NO:232), DOM4-130-18 (SEQ ID
NO:233), DOM4-130-19 (SEQ ID NO:234), DOM4-130-20
(SEQ ID NO:235), DOM4-130-21 (SEQ ID NO:236),
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DOM4-130-22 (SEQ ID NO:237), DOM4-130-23 (SEQ ID
NO:238), DOM4-130-24 (SEQ ID N0:239), DOM4-130-25
(SEQ ID NO:240), DOM4-130-26 (SEQ ID NO:241),
DOM4-130-27 (SEQ ID NO:242), DOM4-130-28 (SEQ ID
NO:243), DOM4-130-31 (SEQ ID NO:244), DOM4-130-32
(SEQ ID NO:245), DOM4-130-33 (SEQ ID NO:246),
DOM4-130-34 (SEQ ID NO:247), DOM4-130-35 (SEQ ID
NO:248), DOM4-130-36 (SEQ ID NO:249), DOM4-130-37
(SEQ ID NO:250), DOM4-130-38 (SEQ ID NO:251),
DOM4-130-39 (SEQ ID NO:252), DOM4-130-40 (SEQ 1D
NO:253), DOM4-130-41 (SEQ ID NO:254), DOM4-130-42
(SEQ ID NO:255), DOM4-130-43 (SEQ ID NO:256),
DOM4-130-44 (SEQ ID NO:257), DOM4-130-45 (SEQ ID
NO:258), DOM4-130-46 (SEQ ID NO:259), DOM4-130-47
(SEQ ID NO:260), DOM4-130-48 (SEQ ID NO:261),
DOM4-130-49 (SEQ ID N0:262), DOM4-130-50 (SEQ ID
NO:263), DOM4-130-51 (SEQ ID NO:264), DOM4-130-52
(SEQ ID NO:265), DOM4-130-53 (SEQ ID NO:266),
DOM4-130-54 (SEQ ID NO:267), DOM4-130-55 (SEQ 1D
NO:268), DOM4-130-56 (SEQ ID N0:269), DOM4-130-57
(SEQ ID NO:270), DOM4-130-58 (SEQ ID NO:271),
DOM4-130-59 (SEQ ID NO:272), DOM4-130-60 (SEQ ID
NO:273), DOM4-130-61 (SEQ ID NO:274), DOM4-130-62
(SEQ ID NO:275), DOM4-130-63 (SEQ ID NO:276),
DOM4-130-64 (SEQ ID NO:277), DOM4-130-65 (SEQ ID
NO:278), DOM4-130-66 (SEQ ID N0:279), DOM4-136-67
(SEQ ID NO:280), DOM4-130-68 (SEQ ID NO:281),
DOM4-130-69 (SEQ ID NO:282), DOM4-130-70 (SEQ ID
NO:283), DOM4-130-71 (SEQ ID NO:284), DOM4-130-72
(SEQ ID NO:285), DOM4-130-73 (SEQ ID NO:286),
DOM4-130-74 (SEQ ID NO:287), DOM4-130-75 (SEQ ID
NO:288), DOM4-130-76 (SEQ ID NO:289), DOM4-130-77
(SEQ ID NO:290), DOM4-130-78 (SEQ ID NO:291),
DOM4-130-79 (SEQ ID N0:292), DOM4-130-80 (SEQ ID
N0:293), DOM4-130-81 (SEQ ID N0:294), DOM4-130-82
(SEQ ID NO:295), DOM4-130-83 (SEQ ID NO:296),
DOM4-130-84 (SEQ ID NO:297), DOM4-130-85 (SEQ ID
NO:298), DOM4-130-86 (SEQ ID N0:299), DOM4-130-87
(SEQ ID NO:300), DOM4-130-88 (SEQ ID NO:301),
DOM4-130-89 (SEQ ID NO:302), DOM4-130-90 (SEQ ID
NO:303), DOM4-130-91 (SEQ ID NO:304), DOM4-130-92
(SEQ ID NO:305), DOM4-130-93 (SEQ ID NO:306),
DOM4-130-94 (SEQ ID NO:307), DOM4-130-95 (SEQ ID
NO:308), DOM4-130-96 (SEQ ID NO:309), DOM4-130-97
(SEQ ID NO:310), DOM4-130-98 (SEQ ID NO:311),
DOM4-130-99 (SEQ ID NO:312), DOM4-130-100 (SEQ ID
NO:313), DOM4-130-101 (SEQ ID NO:314), DOM4-130-
102 (SEQ ID NO:315), DOM4-130-103 (SEQ ID NO:316),
DOM4-130-104 (SEQ ID NO:317), DOM4-130-105 (SEQ
ID NO:318), DOM4-130-106 (SEQ ID NO:319), DOM4-
130-107 (SEQ ID NO:320), DOM4-130-108 (SEQ ID
NO:321), DOM4-130-109 (SEQ ID NO:322), DOM4-130-
110 (SEQ ID NO:323), DOM4-130-111 (SEQ ID NO:324),
DOM4-130-112 (SEQ ID NO:325), DOM4-130-113 (SEQ
ID NO:326), DOM4-130-114 (SEQ ID NO:327), DOM4-
130-115 (SEQ ID NO:328), DOM4-130-116 (SEQ ID
NO:329), DOM4-130-117 (SEQ ID NO:330), DOM4-130-
118 (SEQ ID NO:331), DOM4-130-119 (SEQ ID NO:332),
DOM4-130-120 (SEQ ID NO:333), DOM4-130-121 (SEQ
ID NO:334), DOM4-130-122 (SEQ ID NO:335), DOM4-
130-123 (SEQ ID NO:336), DOM4-130-124 (SEQ ID
NO:337), DOM4-130-125 (SEQ ID NO:338), DOM4-130-
126 (SEQ ID NO:339), DOM4-130-127 (SEQ ID NO:340),
DOM4-130-128 (SEQ ID NO:341), DOM4-130-129 (SEQ
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ID NO:342), DOM4-130-130 (SEQ ID NO:343), DOM4-
130-131 (SEQ ID NO:344), DOM4-130-132 (SEQ ID
NO:345), and DOM4-130-133 (SEQ ID NO:346).

[0185] In other embodiments, the isolated and/or recombi-
nant nucleic acid comprises a nucleotide sequence that
encodes a protease (e.g., (e.g., pepsin, trypsin, elastase, chy-
motrypsin, carboxypeptidase, cathepsin (e.g., cathepsin G)
and proteinase 3) resistant dAb as described herein.

[0186] The invention also provides a vector comprising a
recombinant nucleic acid molecule of the invention. In certain
embodiments, the vector is an expression vector comprising
one or more expression control elements or sequences that are
operably linked to the recombinant nucleic acid of the inven-
tion The invention also provides a recombinant host cell
comprising a recombinant nucleic acid molecule or vector of
the invention. Suitable vectors (e.g., plasmids, phagmids),
expression control elements, host cells and methods for pro-
ducing recombinant host cells of the invention are well-
known in the art, and examples are further described herein.
[0187] Suitable expression vectors can contain a number of
components, for example, an origin of replication, a select-
able marker gene, one or more expression control elements,
such as a transcription control element (e.g., promoter,
enhancer, terminator) and/or one or more translation signals,
a signal sequence or leader sequence, and the like. Expression
control elements and a signal sequence, if present, can be
provided by the vector or other source. For example, the
transcriptional and/or translational control sequences of a
cloned nucleic acid encoding an antibody chain can be used to
direct expression.

[0188] A promoter can be provided for expression in a
desired host cell. Promoters can be constitutive or inducible.
For example, a promoter can be operably linked to a nucleic
acid encoding an antibody, antibody chain or portion thereof,
such that it directs transcription of the nucleic acid. A variety
of suitable promoters for procaryotic (e.g., lac, tac, T3, T7
promoters for E. coli) and eucaryotic (e.g., simian virus 40
early or late promoter, Rous sarcoma virus long terminal
repeat promoter, cytomegalovirus promoter, adenovirus late
promoter) hosts are available.

[0189] In addition, expression vectors typically comprise a
selectable marker for selection of host cells carrying the vec-
tor, and, in the case of a replicable expression vector, an origin
of replication. Genes encoding products which confer antibi-
otic or drug resistance are common selectable markers and
may be used in procaryotic cells (e.g., lactamase gene (ampi-
cillin resistance), Tet gene for tetracycline resistance) and
eucaryotic cells (e.g., neomycin (G418 or geneticin), gpt
(mycophenolic acid), ampicillin, or hygromycin resistance
genes). Dihydrofolate reductase marker genes permit selec-
tion with methotrexate in a variety of hosts. Genes encoding
the gene product of auxotrophic markers of the host (e.g.,
LEU2, URA3, HIS3) are often used as selectable markers in
yeast. Use of viral (e.g., baculovirus) or phage vectors, and
vectors which are capable of integrating into the genome of
the host cell, such as retroviral vectors, are also contemplated.
Suitable expression vectors for expression in mammalian
cells and prokaryotic cells (. coli), insect cells (Drosophila
Schnieder S2 cells, S9) and yeast (P. methanolica, P. pas-
toris, S. cerevisiae) are well-known in the art.

[0190] Suitable host cells can be prokaryotic, including
bacterial cells such as E. coli, B. subtilis and/or other suitable
bacteria; eukaryotic cells, such as fungal or yeast cells (e.g.,
Pichia pastoris, Aspergillus sp., Saccharomyces cerevisiae,
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Schizosaccharomyces pombe, Neurospora crassa), or other
lower eukaryotic cells, and cells of higher eukaryotes such as
those from insects (e.g., Drosophila Schnieder S2 cells, Sf9
insect cells (WO 94/26087 (O’Connor)), mammals (e.g.,
COS cells, such as COS-1 (ATCC Accession No. CRL-1650)
and COS-7 (ATCC Accession No. CRL-1651), CHO (e.g.,
ATCC Accession No. CRL-9096, CHO DG44 (Urlaub, G.
and Chasin, L A., Proc. Natl. Acac. Sci. USA, 77(7):4216-
4220 (1980))), 293 (ATCC Accession No. CRL-1573), HeLa
(ATCC Accession No. CCL-2), CV1 (ATCC Accession No.
CCL-70), WOP (Daliley, L., et al., J. Virol., 54:739-749
(1985), 3T3, 293T (Pear, W. S., et al., Proc. Natl. Acad. Sci.
U.S.A., 90:8392-8396 (1993)) NSO cells, SP2/0, HuT 78 cells
and the like, or plants (e.g., tobacco). (See, for example,
Ausubel, F. M. et al., eds. Current Protocols in Molecular
Biology, Greene Publishing Associates and John Wiley &
Sons Inc. (1993).) In some embodiments, the host cell is an
isolated host cell and is not part of a multicellular organism
(e.g., plant or animal). In preferred embodiments, the host cell
is a non-human host cell.

[0191] The invention also provides a method for producing
a ligand (e.g., dAb monomer, dual-specific ligand, multispe-
cific ligand) of the invention, comprising maintaining a
recombinant host cell comprising a recombinant nucleic acid
of the invention under conditions suitable for expression of
the recombinant nucleic acid, whereby the recombinant
nucleic acid is expressed and a ligand is produced. In some
embodiments, the method further comprises isolating the
ligand.

Preparation of Immunoglobulin Based Ligands

[0192] Ligands (e.g.,dual specific ligands, dAb monomers)
according to the invention can be prepared according to pre-
viously established techniques, used in the field of antibody
engineering, for the preparation of scFv, “phage” antibodies
and other engineered antibody molecules. Techniques for the
preparation of antibodies are for example described in the
following reviews and the references cited therein: Winter &
Milstein, (1991) Nature 349:293-299; Pluckthun (1992)
Immunological Reviews 130:151-188; Wright et al., (1992)
Crti. Rev. Immunol. 12:125-168; Holliger, P. & Winter, G.
(1993) Curr. Op. Biotechn. 4,446-449; Carter, et al. (1995) J.
Hematother. 4, 463-470; Chester, K. A. & Hawkins, R. E.
(1995) Trends Biotechn. 13, 294-300; Hoogenboom, H. R.
(1997) Nature Biotechnol. 15, 125-126; Fearon, D. (1997)
Nature Biotechnol. 15, 618-619; Pliickthun, A. & Pack, P.
(1997) Immunotechnology 3, 83-105; Carter, P. & Merchant,
A.M. (1997) Curr. Opin. Biotechnol. 8,449-454; Holliger, P.
& Winter, G. (1997) Cancer Immunol. Immunother. 45, 128-
130.

[0193] Suitable techniques employed for selection of anti-
body variable domains with a desired specificity employ
libraries and selection procedures which are known in the art.
Natural libraries (Marks et al. (1991) J. Mol. Biol., 222: 581,
Vaughan et al. (1996) Nature Biotech., 14: 309) which use
rearranged V genes harvested from human B cells are well
known to those skilled in the art. Synthetic libraries (Hoogen-
boom & Winter (1992) J. Mol. Biol., 227: 381; Barbas et al.
(1992) Proc. Natl. Acad. Sci. USA, 89: 4457, Nissim et al.
(1994) EMBO J., 13: 692; Griffiths et al. (1994) EMBO J., 13:
3245; De Kruif et al. (1995) J. Mol. Biol., 248: 97) are pre-
pared by cloning immunoglobulin V' genes, usually using
PCR. Errors in the PCR process can lead to a high degree of
randomisation. V and/or V, libraries may be selected against



US 2008/0311111 Al

target antigens or epitopes separately, in which case single
domain binding is directly selected for, or together.

Library Vector Systems

[0194] A variety of selection systems are known in the art
which are suitable for use in the present invention. Examples
of such systems are described below.

[0195] Bacteriophage lambda expression systems may be
screened directly as bacteriophage plaques or as colonies of
lysogens, both as previously described (Huse et al. (1989)
Science, 246: 1275; Caton and Koprowski (1990) Proc. Natl.
Acad. Sci. U.S.A., 87; Mullinax et al. (1990) Proc. Natl. Acad.
Sci. U.S.A., 87: 8095; Persson et al. (1991) Proc. Natl. Acad.
Sci. U.S.A., 88: 2432) and are of use in the invention. While
such expression systems can be used to screen up to 10°
different members of a library, they are not really suited to
screening of larger numbers (greater than 10° members). Of
particular use in the construction of libraries are selection
display systems, which enable a nucleic acid to be linked to
the polypeptide it expresses. As used herein, a selection dis-
play system is a system that permits the selection, by suitable
display means, of the individual members of the library by
binding the generic and/or target ligands.

[0196] Selection protocols for isolating desired members
of large libraries are known in the art, as typified by phage
display techniques. Such systems, in which diverse peptide
sequences are displayed on the surface of filamentous bacte-
riophage (Scott and Smith (1990) Science, 249: 386), have
proven useful for creating libraries of antibody fragments
(and the nucleotide sequences that encoding them) for the in
vitro selection and amplification of specific antibody frag-
ments that bind a target antigen (McCafferty et al., WO
92/01047). The nucleotide sequences encoding the variable
regions are linked to gene fragments which encode leader
signals that direct them to the periplasmic space of £. coli and
as a result the resultant antibody fragments are displayed on
the surface of the bacteriophage, typically as fusions to bac-
teriophage coat proteins (e.g., plIl or pVIII). Alternatively,
antibody fragments are displayed externally on lambda phage
capsids (phagebodies). An advantage of phage-based display
systems is that, because they are biological systems, selected
library members can be amplified simply by growing the
phage containing the selected library member in bacterial
cells. Furthermore, since the nucleotide sequence that encode
the polypeptide library member is contained on a phage or
phagemid vector, sequencing, expression and subsequent
genetic manipulation is relatively straightforward.

[0197] Methods for the construction of bacteriophage anti-
body display libraries and lambda phage expression libraries
are well known in the art (McCafferty et al. (1990) Nature,
348: 552; Kangetal. (1991) Proc. Natl. Acad. Sci. U.S.A., 88:
4363; Clackson et al. (1991) Nature, 352: 624; Lowman et al.
(1991) Biochemistry, 30: 10832; Burton et al. (1991) Proc.
Natl. Acad. Sci. U.S.A., 88: 10134; Hoogenboom et al. (1991)
Nucleic Acids Res., 19: 4133; Chang et al. (1991) J. Immu-
nol., 147:3610; Breitling etal. (1991) Gene, 104: 147; Marks
et al. (1991) supra; Barbas et al. (1992) supra; Hawkins and
Winter (1992) J. Immunol., 22: 867; Marks et al., 1992, J.
Biol. Chem., 267: 16007; Lerner et al. (1992) Science, 258:
1313, incorporated herein by reference).

[0198] One particularly advantageous approach has been
the use of scFv phage-libraries (Huston et al., 1988, Proc.
Natl. Acad. Sci. U.S.A., 85: 5879-5883; Chaudhary et al.
(1990) Proc. Natl. Acad. Sci. U.S.A., 87: 1066-1070; McCaf-
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ferty et al. (1990) supra; Clackson et al. (1991) Nature, 352:
624; Marks etal. (1991)J. Mol. Biol., 222: 581; Chiswell et al.
(1992) Trends Biotech., 10: 80; Marks et al. (1992) J. Biol.
Chem., 267). Various embodiments of scFv libraries dis-
played on bacteriophage coat proteins have been described.
Refinements of phage display approaches are also known, for
example as described in W096/06213 and W092/01047
(Medical Research Council et al.) and WO97/08320 (Mor-
phosys), which are incorporated herein by reference.

[0199] Other systems for generating libraries of polypep-
tides involve the use of cell-free enzymatic machinery for the
in vitro synthesis of the library members. In one method,
RNA molecules are selected by alternate rounds of selection
against a target ligand and PCR amplification (Tuerk and
Gold (1990) Science, 249: 505; Ellington and Szostak (1990)
Nature, 346: 818). A similar technique may be used to iden-
tify DNA sequences which bind a predetermined human tran-
scription factor (Thiesen and Bach (1990) Nucleic Acids Res.,
18: 3203; Beaudry and Joyce (1992) Science, 257: 635;
W092/05258 and W092/14843). In a similar way, in vitro
translation can be used to synthesise polypeptides as a
method for generating large libraries. These methods which
generally comprise stabilised polysome complexes, are
described further in WO88/08453, WO90/05785, WO90/
07003, WQ091/02076, W(O91/05058, and W(092/02536.
Alternative display systems which are not phage-based, such
as those disclosed in W095/22625 and W0O95/11922 (Affy-
max) use the polysomes to display polypeptides for selection.
[0200] A still further category of techniques involves the
selection of repertoires in artificial compartments, which
allow the linkage of a gene with its gene product. For
example, a selection system in which nucleic acids encoding
desirable gene products may be selected in microcapsules
formed by water-in-oil emulsions is described in WO99/
02671, WO00/40712 and Tawfik & Griffiths (1998) Nature
Biotechnol 16(7), 652-6. Genetic elements encoding a gene
product having a desired activity are compartmentalised into
microcapsules and then transcribed and/or translated to pro-
duce their respective gene products (RNA or protein) within
the microcapsules. Genetic elements which produce gene
product having desired activity are subsequently sorted. This
approach selects gene products of interest by detecting the
desired activity by a variety of means.

Library Construction

[0201] Libraries intended for selection, may be constructed
using techniques known in the art, for example as set forth
above, or may be purchased from commercial sources.
Libraries which are useful in the present invention are
described, for example, in W099/20749. Once a vector sys-
tem is chosen and one or more nucleic acid sequences encod-
ing polypeptides of interest are cloned into the library vector,
one may generate diversity within the cloned molecules by
undertaking mutagenesis prior to expression; alternatively,
the encoded proteins may be expressed and selected, as
described above, before mutagenesis and additional rounds of
selection are performed. Mutagenesis of nucleic acid
sequences encoding structurally optimised polypeptides is
carried out by standard molecular methods. Of particular use
is the polymerase chain reaction, or PCR, (Mullis and
Faloona (1987) Methods Enzymol., 155: 335, herein incorpo-
rated by reference). PCR, which uses multiple cycles of DNA
replication catalysed by a thermostable, DNA-dependent
DNA polymerase to amplify the target sequence of'interest, is
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well known in the art. The construction of various antibody
libraries has been discussed in Winter et al. (1994) Ann. Rev.
Immunology 12, 433-55, and references cited therein.

[0202] PCRisperformedusing template DNA (atleast 1 fg;
more usefully, 1-1000 ng) and at least 25 pmol of oligonucle-
otide primers; it may be advantageous to use a larger amount
of primer when the primer pool is heavily heterogeneous, as
each sequence is represented by only a small fraction of the
molecules of the pool, and amounts become limiting in the
later amplification cycles. A typical reaction mixture
includes: 211 of DNA, 25 pmol of oligonucleotide primer, 2.5
wl of 10xPCR buffer 1 (Perkin-Elmer, Foster City, Calif.), 0.4
ul of 1.25 uM dNTP, 0.15 Wl (or 2.5 units) of Tag DNA
polymerase (Perkin Elmer, Foster City, Calif.) and deionized
water to a total volume of 25 pl. Mineral oil is overlaid and the
PCR is performed using a programmable thermal cycler. The
length and temperature of each step of a PCR cycle, as well as
the number of cycles, is adjusted in accordance to the strin-
gency requirements in effect. Annealing temperature and tim-
ing are determined both by the efficiency with which a primer
is expected to anneal to a template and the degree of mismatch
that is to be tolerated; obviously, when nucleic acid molecules
are simultaneously amplified and mutagenised, mismatch is
required, at least in the first round of synthesis. The ability to
optimise the stringency of primer annealing conditions is well
within the knowledge of one of moderate skill in the art. An
annealing temperature of between 30° C. and 72° C. is used.
Initial denaturation of the template molecules normally
occurs at between 92° C. and 99° C. for 4 minutes, followed
by 20-40 cycles consisting of denaturation (94-99° C. for 15
seconds to 1 minute), annealing (temperature determined as
discussed above; 1-2 minutes), and extension (72° C. for 1-5
minutes, depending on the length of the amplified product).
Final extension is generally for 4 minutes at 72° C., and may
be followed by an indefinite (0-24 hour) step at 4° C.

Combining Single Variable Domains

[0203] Immunoglobulin variable domains useful in the
invention, once selected, may be combined by a variety of
methods known in the art, including covalent and non-cova-
lent methods. Preferred methods include the use of polypep-
tide linkers, as described, for example, in connection with
scFv molecules (Bird et al., (1988) Science 242:423-426).
Discussion of suitable linkers is provided in Bird et al. Sci-
ence 242, 423-426; Hudson et al, Journal Immunol Methods
231 (1999) 177-189; Hudson et al, Proc Nat Acad Sci USA
85, 5879-5883. Linkers are preferably flexible, allowing the
two single domains to interact. One linker example is a (Gly,
Ser),, linker, where n=1 to 8, eg, 1, 2, 3,4, 5, 6, 7 or 8. The
linkers used in diabodies, which are less flexible, may also be
employed (Holliger et al., (1993) Proc Nat Acad Sci (USA)
90:6444-6448). In one embodiment, the linker employed is
not an immunoglobulin hinge region.

[0204] Variable domains may be combined using methods
other than linkers. For example, the use of disulphide bridges,
provided through naturally-occurring or engineered cysteine
residues, may be exploited to stabilise V-V, V-V or V-
V, dimers (Reiter et al., (1994) Protein Eng. 7:697-704) or by
remodelling the interface between the variable domains to
improve the “fit” and thus the stability of interaction (Ridge-
way et al., (1996) Protein Eng. 7:617-621; Zhu et al., (1997)
Protein Science 6:781-788). Other techniques for joining or
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stabilising variable domains of immunoglobulins, and in par-
ticular antibody V,; domains, may be employed as appropri-
ate.

Characterisation of Ligands

[0205] The binding of a ligand (e.g., dAb monomer, dual-
specific ligand) to its specific antigen(s) or epitope(s) can be
tested by methods which will be familiar to those skilled in
the art and include ELISA. In a preferred embodiment of the
invention binding is tested using monoclonal phage ELISA.
Phage ELISA may be performed according to any suitable
procedure: an exemplary protocol is set forth below.

[0206] Populations of phage produced at each round of
selection can be screened for binding by ELISA to the
selected antigen or epitope, to identify “polyclonal” phage
antibodies. Phage from single infected bacterial colonies
from these populations can then be screened by ELISA to
identify “monoclonal” phage antibodies. Itis also desirable to
screen soluble antibody fragments for binding to antigen or
epitope, and this can also be undertaken by ELISA using
reagents, for example, against a C- or N-terminal tag (see for
example Winter et al. (1994) Ann. Rev. Immunology 12, 433-
55 and references cited therein.

[0207] Thediversity of the selected phage monoclonal anti-
bodies may also be assessed by gel electrophoresis of PCR
products (Marks etal. 1991, supra; Nissim et al. 1994 supra),
probing (Tomlinson et al., 1992) J. Mol. Biol. 227,776) or by
sequencing of the vector DNA.

Structure of Ligands

[0208] In the case that the immunoglobulin variable
domains are selected from V-gene repertoires for instance
using phage display technology as herein described, then
these variable domains comprise a universal framework
region, such that they may be recognised by a specific generic
ligand as herein defined. The use of universal frameworks,
generic ligands and the like is described in W(099/20749.
[0209] Where V-gene repertoires are used variation in
polypeptide sequence is preferably located within the struc-
tural loops of the variable domains. The polypeptide
sequences of either variable domain may be altered by DNA
shuftling or by mutation in order to enhance the interaction of
each variable domain with its complementary pair. DNA
shuffling is known in the art and taught, for example, by
Stemmer, 1994, Nature 370:389-391 and U.S. Pat. No. 6,297,
053, both of which are incorporated herein by reference.
Other methods of mutagenesis are well known to those of
skill in the art.

[0210] In general, nucleic acid molecules and vector con-
structs required for selection, preparation and formatting
ligands may be constructed and manipulated as set forth in
standard laboratory manuals, such as Sambrook et al. (1989)
Molecular Cloning: A Laboratory Manual, Cold Spring Har-
bor, USA.

[0211] The manipulation of nucleic acids useful in the
present invention is typically carried out in recombinant vec-
tors. As used herein, vector refers to a discrete element that is
used to introduce heterologous DNA into cells for the expres-
sion and/or replication thereof. Methods by which to select or
construct and, subsequently, use such vectors are well known
to one of ordinary skill in the art. Numerous vectors are
publicly available, including bacterial plasmids, bacterioph-
age, artificial chromosomes and episomal vectors. Such vec-
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tors may be used for simple cloning and mutagenesis; alter-
natively gene expression vector is employed. A vector of use
according to the invention may be selected to accommodate a
polypeptide coding sequence of a desired size, typically from
0.25 kilobase (kb) to 40 kb or more in length. A suitable host
cell is transformed with the vector after in vitro cloning
manipulations. Each vector contains various functional com-
ponents, which generally include a cloning (or “polylinker”)
site, an origin of replication and at least one selectable marker
gene. [fa given vector is an expression vector, it additionally
possesses one or more of the following: an enhancer element,
promoter, transcription termination and signal sequences,
each positioned in the vicinity of the cloning site, such that
they are operatively linked to the gene encoding a ligand
according to the invention.

[0212] Both cloning and expression vectors generally con-
tain nucleic acid sequences that enable the vector to replicate
in one or more selected host cells. Typically in cloning vec-
tors, this sequence is one that enables the vector to replicate
independently of the host chromosomal DNA and includes
origins of replication or autonomously replicating sequences.
Such sequences are well known for a variety of bacteria, yeast
and viruses. The origin of replication from the plasmid
pBR322 is suitable for most Gram-negative bacteria, the 2
micron plasmid origin is suitable for yeast, and various viral
origins (e.g., SV 40, adenovirus) are usetul for cloning vec-
tors in mammalian cells. Generally, the origin of replication is
not needed for mammalian expression vectors unless these
are used in mammalian cells able to replicate high levels of
DNA, such as COS cells.

[0213] Advantageously, a cloning or expression vector may
contain a selection gene also referred to as selectable marker.
This gene encodes a protein necessary for the survival or
growth of transformed host cells grown in a selective culture
medium. Host cells not transformed with the vector contain-
ing the selection gene will therefore not survive in the culture
medium. Typical selection genes encode proteins that confer
resistance to antibiotics and other toxins, e.g., ampicillin,
neomycin, methotrexate or tetracycline, complement aux-
otrophic deficiencies, or supply critical nutrients not available
in the growth media.

[0214] Since the replication of vectors encoding a ligand
according to the present invention is most conveniently per-
formed in E. coli, an E. coli-selectable marker, for example,
the p-lactamase gene that confers resistance to the antibiotic
ampicillin, is of use. These can be obtained from E. cofi
plasmids, such as pPBR322 or a pUC plasmid such as pUC18
or pUC19.

[0215] Expression vectors usually contain a promoter that
is recognised by the host organism and is operably linked to
the coding sequence of interest. Such a promoter may be
inducible or constitutive. The term “operably linked” refers to
a juxtaposition wherein the components described are in a
relationship permitting them to function in their intended
manner. A control sequence “operably linked” to a coding
sequence is ligated in such a way that expression of the coding
sequence is achieved under conditions compatible with the
control sequences.

[0216] Promoters suitable for use with prokaryotic hosts
include, for example, the p-lactamase and lactose promoter
systems, alkaline phosphatase, the tryptophan (trp) promoter
system and hybrid promoters such as the tac promoter. Pro-
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moters for use in bacterial systems will also generally contain
a Shine-Delgarno sequence operably linked to the coding
sequence.

[0217] The preferred vectors are expression vectors that
enable the expression of a nucleotide sequence corresponding
to a polypeptide library member. Thus, selection with the first
and/or second antigen or epitope can be performed by sepa-
rate propagation and expression of a single clone expressing
the polypeptide library member or by use of any selection
display system. As described above, the preferred selection
display system is bacteriophage display. Thus, phage or
phagemid vectors may be used, eg pIT1 or pIT2. Leader
sequences useful in the invention include pelB, stll, ompA,
phoA, bla and pelA. One example are phagemid vectors
which have an F. coli. origin of replication (for double
stranded replication) and also a phage origin of replication
(for production of single-stranded DNA). The manipulation
and expression of such vectors is well known in the art (Hoo-
genboom and Winter (1992) supra; Nissim et al. (1994)
supra). Briefly, the vector contains a f-lactamase gene to
confer selectivity on the phagemid and a lac promoter
upstream of an expression cassette that consists (N to C
terminal) of a pelB leader sequence (which directs the
expressed polypeptide to the periplasmic space), a multiple
cloning site (for cloning the nucleotide version of the library
member), optionally, one or more peptide tag (for detection),
optionally, one or more TAG stop codon and the phage protein
pll. Thus, using various suppressor and non-suppressor
strains of £. coli and with the addition of glucose, iso-propyl
thio-B-D-galactoside (IPTG) or a helper phage, such as VCS
M13, the vector is able to replicate as a plasmid with no
expression, produce large quantities of the polypeptide
library member only or produce phage, some of which con-
tain at least one copy of the polypeptide-plII fusion on their
surface.

[0218] Construction of vectors encoding ligands according
to the invention employs conventional ligation techniques.
Isolated vectors or DNA fragments are cleaved, tailored, and
religated in the form desired to generate the required vector. If
desired, analysis to confirm that the correct sequences are
present in the constructed vector can be performed in a known
fashion. Suitable methods for constructing expression vec-
tors, preparing in vitro transcripts, introducing DNA into host
cells, and performing analyses for assessing expression and
function are known to those skilled in the art. The presence of
a gene sequence in a sample is detected, or its amplification
and/or expression quantified by conventional methods, such
as Southern or Northern analysis, Western blotting, dot blot-
ting of DNA, RNA or protein, in situ hybridisation, immuno-
cytochemistry or sequence analysis of nucleic acid or protein
molecules. Those skilled in the art will readily envisage how
these methods may be modified, if desired.

Skeletons

[0219] Skeletons may be based on immunoglobulin mol-
ecules or may be non-immunoglobulin in origin as set forth
above. Preferred immunoglobulin skeletons as herein defined
includes any one or more of those selected from the follow-
ing: an immunoglobulin molecule comprising at least (i) the
CL (kappa or lambda subclass) domain of an antibody; or (ii)
the CH1 domain of an antibody heavy chain; an immunoglo-
bulin molecule comprising the CH1 and CH2 domains of an
antibody heavy chain; an immunoglobulin molecule com-
prising the CH1, CH2 and CH3 domains of an antibody heavy
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chain; or any of the subset (ii) in conjunction with the CL.
(kappa or lambda subclass) domain of an antibody. A hinge
region domain may also be included. Such combinations of
domains may, for example, mimic natural antibodies, such as
IgG or IgM, or fragments thereof, such as Fv, scFv, Fab or
F(ab"), molecules. Those skilled in the art will be aware that
this list is not intended to be exhaustive.

Protein Scaffolds

[0220] Each epitope binding domain comprises a protein
scaffold and one or more CDRs which are involved in the
specific interaction of the domain with one or more epitopes.
Advantageously, an epitope binding domain according to the
present invention comprises three CDRs. Suitable protein
scaffolds include any of those selected from the group con-
sisting of the following: those based on immunoglobulin
domains, those based on fibronectin, those based on affibod-
ies, those based on CTLA4, those based on chaperones such
as GroEL, those based on lipocallin and those based on the
bacterial Fc receptors SpA and SpD. Those skilled in the art
will appreciate that this list is not intended to be exhaustive.

Scaffolds for Use in Constructing Ligands
Selection of the Main-Chain Conformation

[0221] The members of the immunoglobulin superfamily
all share a similar fold for their polypeptide chain. For
example, although antibodies are highly diverse in terms of
their primary sequence, comparison of sequences and crys-
tallographic structures has revealed that, contrary to expecta-
tion, five of the six antigen binding loops of antibodies (H1,
H2, .1, L2, L3) adopt a limited number of main-chain con-
formations, or canonical structures (Chothia and Lesk (1987)
J. Mol. Biol., 196: 901; Chothia et al. (1989) Nature, 342:
877). Analysis of loop lengths and key residues has therefore
enabled prediction of the main-chain conformations of H1,
H2,1.1, .2 and L3 found in the majority of human antibodies
(Chothia etal. (1992)J. Mol. Biol., 227:799; Tomlinson et al.
(1995) EMBO J., 14: 4628; Williams et al. (1996) J. Mol.
Biol., 264: 220). Although the H3 region is much more
diverse in terms of sequence, length and structure (due to the
use of D segments), it also forms a limited number of main-
chain conformations for short loop lengths which depend on
the length and the presence of particular residues, or types of
residue, at key positions in the loop and the antibody frame-
work (Martin et al. (1996) J. Mol. Biol., 263: 800; Shirai et al.
(1996) FEBS Letters, 399: 1).

[0222] Libraries of ligands and/or domains can be designed
in which certain loop lengths and key residues have been
chosen to ensure that the main-chain conformation of the
members is known. Advantageously, these are real conforma-
tions of immunoglobulin superfamily molecules found in
nature, to minimise the chances that they are non-functional,
as discussed above. Germline V gene segments serve as one
suitable basic framework for constructing antibody or T-cell
receptor libraries; other sequences are also of use. Variations
may occur at a low frequency, such that a small number of
functional members may possess an altered main-chain con-
formation, which does not affect its function.

[0223] Canonical structure theory is also of use to assess
the number of different main-chain conformations encoded
by ligands, to predict the main-chain conformation based on
ligand sequences and to choose residues for diversification
which do not affect the canonical structure. It is known that, in
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the human V. domain, the [.1 loop can adopt one of four
canonical structures, the .2 loop has a single canonical struc-
ture and that 90% of human V,. domains adopt one of four or
five canonical structures for the L3 loop (Tomlinson et al.
(1995) supra); thus, in the V,_ domain alone, different canoni-
cal structures can combine to create a range of different
main-chain conformations. Given that the V, domain encodes
a different range of canonical structures forthe L1, .2 and [.3
loops and that V, and V, domains can pair with any V
domain which can encode several canonical structures for the
H1 and H2 loops, the number of canonical structure combi-
nations observed for these five loops is very large. This
implies that the generation of diversity in the main-chain
conformation may be essential for the production of a wide
range of binding specificities. However, by constructing an
antibody library based on a single known main-chain confor-
mation it has been found, contrary to expectation, that diver-
sity in the main-chain conformation is not required to gener-
ate sufficient diversity to target substantially all antigens.
Even more surprisingly, the single main-chain conformation
need not be a consensus structure—a single naturally occur-
ring conformation can be used as the basis for an entire
library. Thus, in a preferred aspect, the dual-specific ligands
of the invention possess a single known main-chain confor-
mation.

[0224] The single main-chain conformation that is chosen
is preferably commonplace among molecules of the immu-
noglobulin superfamily type in question. A conformation is
commonplace when a significant number of naturally occur-
ring molecules are observed to adopt it. Accordingly, in a
preferred aspect of the invention, the natural occurrence of the
different main-chain conformations for each binding loop of
an immunoglobulin domain are considered separately and
then a naturally occurring variable domain is chosen which
possesses the desired combination of main-chain conforma-
tions for the different loops. If none is available, the nearest
equivalent may be chosen. It is preferable that the desired
combination of main-chain conformations for the different
loops is created by selecting germline gene segments which
encode the desired main-chain conformations. It is more pref-
erable, that the selected germline gene segments are fre-
quently expressed in nature, and most preferable that they are
the most frequently expressed of all natural germline gene
segments.

[0225] Indesigning ligands (e.g., dAbs) or libraries thereof
the incidence of the different main-chain conformations for
each of the six antigen binding loops may be considered
separately. For H1, H2, .1, L2 and L3, a given conformation
that is adopted by between 20% and 100% of the antigen
binding loops of naturally occurring molecules is chosen.
Typically, its observed incidence is above 35% (i.e. between
35% and 100%) and, ideally, above 50% or even above 65%.
Since the vast majority of H3 loops do not have canonical
structures, it is preferable to select a main-chain conformation
which is commonplace among those loops which do display
canonical structures. For each of the loops, the conformation
which is observed most often in the natural repertoire is
therefore selected. In human antibodies, the most popular
canonical structures (CS) for each loop are as follows: H1-CS
1 (79% of the expressed repertoire), H2-CS 3 (46%), L1-CS
2 0of V. (39%), L2-CS 1 (100%), L3-CS 1 of V_ (36%) (cal-
culation assumes a K:A ratio of 70:30, Hood et al. (1967) Cold
Spring Harbor Symp. Quant. Biol., 48: 133). For H3 loops
that have canonical structures, a CDR3 length (Kabat et al.
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(1991) Sequences of proteins of immunological interest, U.S.
Department of Health and Human Services) of seven residues
with a salt-bridge from residue 94 to residue 101 appears to be
the most common. There are at least 16 human antibody
sequences in the EMBL data library with the required H3
length and key residues to form this conformation and at least
two crystallographic structures in the protein data bank which
can be used as a basis for antibody modelling (2cgr and 1tet).
The most frequently expressed germline gene segments that
this combination of canonical structures are the V,, segment
3-23 (DP47), the J; segment JH4b, the V,_segment 02/012
(DPK9) andthe J, segment J 1.V, segments DP45 and DP38
are also suitable. These segments can therefore be used in
combination as a basis to construct a library with the desired
single main-chain conformation.

[0226] Alternatively, instead of choosing the single main-
chain conformation based on the natural occurrence of the
different main-chain conformations for each of the binding
loops in isolation, the natural occurrence of combinations of
main-chain conformations is used as the basis for choosing
the single main-chain conformation. In the case of antibodies,
for example, the natural occurrence of canonical structure
combinations for any two, three, four, five or for all six of the
antigen binding loops can be determined. Here, it is prefer-
able that the chosen conformation is commonplace in natu-
rally occurring antibodies and most preferable that it
observed most frequently in the natural repertoire. Thus, in
human antibodies, for example, when natural combinations
of'the five antigen binding loops, H1, H2, .1, [.2 and L3, are
considered, the most frequent combination of canonical
structures is determined and then combined with the most
popular conformation for the H3 loop, as a basis for choosing
the single main-chain conformation.

Diversification of the Canonical Sequence

[0227] Having selected several known main-chain confor-
mations or, preferably a single known main-chain conforma-
tion, ligands (e.g., dAbs) or libraries for use in the invention
can be constructed by varying the binding site of the molecule
in order to generate a repertoire with structural and/or func-
tional diversity. This means that variants are generated such
that they possess sufficient diversity in their structure and/or
in their function so that they are capable of providing a range
of activities.

[0228] The desired diversity is typically generated by vary-
ing the selected molecule at one or more positions. The posi-
tions to be changed can be chosen at random or are preferably
selected. The variation can then be achieved either by ran-
domisation, during which the resident amino acid is replaced
by any amino acid or analogue thereof, natural or synthetic,
producing a very large number of variants or by replacing the
resident amino acid with one or more of a defined subset of
amino acids, producing a more limited number of variants.
[0229] Various methods have been reported for introducing
such diversity. Error-prone PCR (Hawkins et al. (1992) J.
Mol. Biol., 226: 889), chemical mutagenesis (Deng et al.
(1994) J. Biol. Chem., 269: 9533) or bacterial mutator strains
(Low et al. (1996) J. Mol. Biol., 260: 359) can be used to
introduce random mutations into the genes that encode the
molecule. Methods for mutating selected positions are also
well known in the art and include the use of mismatched
oligonucleotides or degenerate oligonucleotides, with or
without the use of PCR. For example, several synthetic anti-
body libraries have been created by targeting mutations to the

Dec. 18, 2008

antigen binding loops. The H3 region of a human tetanus
toxoid-binding Fab has been randomised to create a range of
new binding specificities (Barbas et al. (1992) Proc. Natl.
Acad. Sci. US4, 89: 4457). Random or semi-random H3 and
L3 regions have been appended to germline V gene segments
to produce large libraries with unmutated framework regions
(Hoogenboom & Winter (1992) J. Mol. Biol., 227: 381; Bar-
bas etal. (1992) Proc. Natl. Acad. Sci. USA, 89: 4457; Nissim
etal. (1994) EMBO J., 13: 692; Griffiths et al. (1994) EMBO
J., 13: 3245; De Kruif et al. (1995) J. Mol. Biol., 248:97).
Such diversification has been extended to include some or all
of the other antigen binding loops (Crameri et al. (1996)
Nature Med., 2: 100; Riechmann et al. (1995) Bio/Technol-
ogy, 13: 475; Morphosys, WO97/08320, supra).

[0230] Since loop randomisation has the potential to create
approximately more than 10'° structures for H3 alone and a
similarly large number of variants for the other five loops, it is
not feasible using current transformation technology or even
by using cell free systems to produce a library representing all
possible combinations. For example, in one of the largest
libraries constructed to date, 6x10'° different antibodies,
which is only a fraction of the potential diversity for a library
of' this design, were generated (Griffiths et al. (1994) supra).
[0231] Preferably, only the residues which are directly
involved in creating or modifying the desired function of the
molecule are diversified. For many molecules, the function
will be to bind a target and therefore diversity should be
concentrated in the target binding site, while avoiding chang-
ing residues which are crucial to the overall packing of the
molecule or to maintaining the chosen main-chain conforma-
tion.

Diversification of the Canonical Sequence as it Applies to
Antibody Domains

[0232] In the case of antibody based ligands (e.g., dAbs),
the binding site for the target is most often the antigen binding
site. Thus, preferably only those residues in the antigen bind-
ing site are varied. These residues are extremely diverse in the
human antibody repertoire and are known to make contacts in
high-resolution antibody/antigen complexes. For example, in
L2 it is known that positions 50 and 53 are diverse in naturally
occurring antibodies and are observed to make contact with
the antigen. In contrast, the conventional approach would
have been to diversify all the residues in the corresponding
Complementarity Determining Region (CDR1) as defined by
Kabat et al. (1991, supra), some seven residues compared to
the two diversified in the library for use according to the
invention. This represents a significant improvement in terms
of the functional diversity required to create a range of anti-
gen binding specificities.

[0233] In nature, antibody diversity is the result of two
processes: somatic recombination of germline V, D and J gene
segments to create a naive primary repertoire (so called ger-
mline and junctional diversity) and somatic hypermutation of
the resulting rearranged V genes. Analysis of human antibody
sequences has shown that diversity in the primary repertoire is
focused at the centre of the antigen binding site whereas
somatic hypermutation spreads diversity to regions at the
periphery ofthe antigen binding site that are highly conserved
in the primary repertoire (see Tomlinson et al. (1996) J. Mol.
Biol., 256: 813). This complementarity has probably evolved
as an efficient strategy for searching sequence space and,
although apparently unique to antibodies, it can easily be
applied to other polypeptide repertoires. The residues which
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are varied are a subset of those that form the binding site for
the target. Different (including overlapping) subsets of resi-
dues in the target binding site are diversified at different
stages during selection, if desired.

[0234] In the case of an antibody repertoire, an initial
‘naive’ repertoire can be created where some, but not all, of
the residues in the antigen binding site are diversified. As used
herein in this context, the term “naive” refers to antibody
molecules that have no pre-determined target. These mol-
ecules resemble those which are encoded by the immunoglo-
bulin genes of an individual who has not undergone immune
diversification, as is the case with fetal and newborn individu-
als, whose immune systems have not yet been challenged by
a wide variety of antigenic stimuli. This repertoire is then
selected against a range of antigens or epitopes. If required,
further diversity can then be introduced outside the region
diversified in the initial repertoire. This matured repertoire
can be selected for modified function, specificity or affinity.
[0235] Naive repertoires of binding domains for the con-
struction of ligands in which some or all of the residues in the
antigen binding site are varied are known in the art. (See, WO
2004/058821, WO 2004/003019, and WO 03/002609). The
“primary” library mimics the natural primary repertoire, with
diversity restricted to residues at the centre of the antigen
binding site that are diverse in the germline V gene segments
(germline diversity) or diversified during the recombination
process (junctional diversity). Those residues which are
diversified include, but are not limited to, H50, H52, H52a,
HS53, H55; H56, H58, H9S, H96, H97, H98, L.50, 153, L91,
1.92,1.93, .94 and 1.96. In the “somatic” library, diversity is
restricted to residues that are diversified during the recombi-
nation process (junctional diversity) or are highly somatically
mutated). Those residues which are diversified include, but
are not limited to: H31, H33, H35, H95, H96, H97, H98, .30,
L31, L32, L34 and L96. All the residues listed above as
suitable for diversification in these libraries are known to
make contacts in one or more antibody-antigen complexes.
Since in both libraries, not all of the residues in the antigen
binding site are varied, additional diversity is incorporated
during selection by varying the remaining residues, if it is
desired to do so. It shall be apparent to one skilled in the art
that any subset of any ofthese residues (or additional residues
which comprise the antigen binding site) can be used for the
initial and/or subsequent diversification of the antigen bind-
ing site.

[0236] In the construction of libraries for use in the inven-
tion, diversification of chosen positions is typically achieved
at the nucleic acid level, by altering the coding sequence
which specifies the sequence of the polypeptide such that a
number of possible amino acids (all 20 or a subset thereof)
can be incorporated at that position. Using the [UPAC nomen-
clature, the most versatile codon is NNK, which encodes all
amino acids as well as the TAG stop codon. The NNK codon
is preferably used in order to introduce the required diversity.
Other codons which achieve the same ends are also of use,
including the NNN codon, which leads to the production of
the additional stop codons TGA and TAA.

[0237] A feature of side-chain diversity in the antigen bind-
ing site of human antibodies is a pronounced bias which
favours certain amino acid residues. If the amino acid com-
position of the ten most diverse positions in each ofthe V. V.
and V,_regions are summed, more than 76% of the side-chain
diversity comes from only seven different residues, these
being, serine (24%), tyrosine (14%), asparagine (11%), gly-
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cine (9%), alanine (7%), aspartate (6%) and threonine (6%).
This bias towards hydrophilic residues and small residues
which can provide main-chain flexibility probably reflects the
evolution of surfaces which are predisposed to binding a wide
range of antigens or epitopes and may help to explain the
required promiscuity of antibodies in the primary repertoire.
[0238] Since it is preferable to mimic this distribution of
amino acids, the distribution of amino acids at the positions to
be varied preferably mimics that seen in the antigen binding
site of antibodies. Such bias in the substitution of amino acids
that permits selection of certain polypeptides (not just anti-
body polypeptides) against a range of target antigens is easily
applied to any polypeptide repertoire. There are various meth-
ods for biasing the amino acid distribution at the position to be
varied (including the use of tri-nucleotide mutagenesis, see
W097/08320), of which the preferred method, due to ease of
synthesis, is the use of conventional degenerate codons. By
comparing the amino acid profile encoded by all combina-
tions of degenerate codons (with single, double, triple and
quadruple degeneracy in equal ratios at each position) with
the natural amino acid use it is possible to calculate the most
representative codon. The codons (AGT)Y(AGC)T, (AGT)
(AGC)C and (AGT)AGC)(CT)—that is, DVT, DVC and
DVY, respectively using IUPAC nomenclature—are those
closest to the desired amino acid profile: they encode 22%
serine and 11% tyrosine, asparagine, glycine, alanine, aspar-
tate, threonine and cysteine. Preferably, therefore, libraries
are constructed using either the DVT, DVC or DVY codon at
each of the diversified positions.

Therapeutic and Diagnostic Compositions and Uses

[0239] The invention provides compositions comprising a
ligand of the invention (e.g., dual-specific ligand, multi-spe-
cific ligand, dAb monomer) and a pharmaceutically accept-
able carrier, diluent or excipient, and therapeutic and diag-
nostic methods that employ the ligands or compositions of the
invention. Ligands (e.g., dual-specific ligands, multispecific
ligands, dAb monomers) according to the method of the
present invention may be employed in in vivo therapeutic and
prophylactic applications, in vivo diagnostic applications and
the like.

[0240] Therapeutic and prophylactic uses of ligands (e.g.,
multispecific ligands, dual-specific ligands, dAb monomers)
of'the invention involve the administration of ligands accord-
ing to the invention to a recipient mammal, such as a human.
Dual-specific and multi-specific ligands (e.g., dual-specific
antibody formats) bind to multimeric antigen with great avid-
ity. Dual- or multi-specific ligands can allow the cross-linking
of'two antigens, for example in recruiting cytotoxic T-cells to
mediate the killing of tumour cell lines.

[0241] Substantially pure ligands, for example dAb mono-
mers, of at least 90 to 95% homogeneity are preferred for
administration to a mammal, and 98 to 99% or more homo-
geneity is most preferred for pharmaceutical uses, especially
when the mammal is a human. Once purified, partially or to
homogeneity as desired, the ligands may be used diagnosti-
cally or therapeutically (including extracorporeally) or in
developing and performing assay procedures, immunofluo-
rescent stainings and the like (Lefkovite and Pernis, (1979
and 1981) Immunological Methods, Volumes I and 11, Aca-
demic Press, NY).

[0242] For example, the ligands (e.g., dAb monomers), of
the present invention will typically find use in preventing,
suppressing or treating inflammation or inflammatory states
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including acute inflammatory diseases and/or chronic inflam-
matory diseases. The ligands (e.g., dAb monomers), of the
present invention can also be administered to inhibit biologi-
cal processes that are induced by binding of IL-1 (e.g., IL-1c
and/or IL-1p) to IL-1R1.

[0243] In the instant application, the term “prevention”
involves administration of the protective composition prior to
the induction of the disease. “Suppression” refers to admin-
istration of the composition after an inductive event, but prior
to the clinical appearance of the disease. “Treatment”
involves administration of the protective composition after
disease symptoms become manifest.

[0244] The ligands of the invention, including dAb mono-
mers, can be administered to prevent, suppress or treat a
chronic inflammatory disease, allergic hypersensitivity, can-
cer, bacterial or viral infection, autoimmune disorders (which
include, but are not limited to, Type I diabetes, asthma, mul-
tiple sclerosis, systemic lupus erythematosus, inflammatory
bowel disease (e.g., Crohn’s disease, ulcerative colitis),
myasthenia gravis and Behcet’s syndrome), psoriasis,
endometriosis, and abdominal adhesions (e.g., post abdomi-
nal surgery).

[0245] The ligands of the invention, including dAb mono-
mers, can be administered to prevent, suppress or treat lung
inflammation, chronic obstructive respiratory disease (e.g.,
chronic bronchitis, chronic obstructive bronchitis, emphy-
sema), asthma (e.g., steroid resistant asthma), pneumonia
(e.g., bacterial pneumonia, such as Staphylococcal pneumo-
nia), hypersensitivity pneumonitis, pulmonary infiltrate with
eosinophilia, environmental lung disease, bronchiectasis,
cystic fibrosis, interstitial lung disease, primary pulmonary
hypertension, pulmonary thromboembolism, disorders of the
pleura, disorders of the mediastinum, disorders of the dia-
phragm, hypoventilation, hyperventilation, sleep apnea,
acute respiratory distress syndrome, mesothelioma, sarcoma,
graft rejection, graft versus host disease, lung cancer, allergic
rhinitis, allergy, asbestosis, aspergilloma, aspergillosis,
chronic bronchitis, emphysema, eosinophilic pneumonia,
idiopathic pulmonary fibrosis, invasive pneumococcal dis-
ease (IPD), influenza, nontuberculous mycobacteria, pleural
effusion, pneumoconiosis, pneumocytosis, pulmonary acti-
nomycosis, pulmonary alveolar proteinosis, pulmonary
anthrax, pulmonary edema, pulmonary embolus, pulmonary
inflammation, pulmonary histiocytosis X (eosinophilic
granuloma), pulmonary hypertension, pulmonary nocardio-
sis, pulmonary tuberculosis, pulmonary veno-occlusive dis-
ease, rheumatoid lung disease, sarcoidosis, Wegener’s granu-
lomatosis, and non-small cell lung carcinoma.

[0246] The ligands of the invention, including dAb mono-
mers, can be administered to prevent, suppress or treat influ-
enza, RSV-associated respiratory disease and viral lung (res-
piratory) disease.

[0247] The ligands of the invention, including dAb mono-
mers, can be administered to prevent, suppress or treat
osteoarthritis or inflammatory arthritis. “Inflammatory arthri-
tis” refers to those diseases of joints where the immune sys-
tem is causing or exacerbating inflammation in the joint, and
includes rheumatoid arthritis, juvenile rheumatoid arthritis,
and spondyloarthropathies, such as ankylosing spondylitis,
reactive arthritis, Reiter’s syndrome, psoriatic arthritis, pso-
riatic spondylitis, enteropathic arthritis, enteropathic
spondylitis, juvenile-onset spondyloarthropathy and undif-
ferentiated spondyloarthropathy. Inflammatory arthritis is
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generally characterized by infiltration of the synovial tissue
and/or synovial fluid by leukocytes.

[0248] Ligands according to the invention (e.g., dual-spe-
cific ligands, multispecific ligands, dAb monomers) which
bind to extracellular targets involved in endocytosis (e.g.,
Clathrin) can be endocytosed, enabling access to intracellular
targets. In addition, dual or multispecific ligands, provide a
means by which a binding domain (e.g., adAb monomer) that
is able to bind to an intracellular target can be delivered to an
intracellular environment. This strategy requires, for
example, a dual-specific ligand with physical properties that
enable it to remain functional inside the cell. Alternatively, if
the final destination intracellular compartment is oxidising, a
well folding ligand may not need to be disulphide free.
[0249] Advantageously, dual- or multi-specific ligands
may be used to target cytokine receptors and other molecules
which cooperate synergistically in therapeutic situations in
the body of an organism. The invention therefore provides a
method for synergising the activity of two or more binding
domains (e.g., dAbs) that bind cytokine receptors or other
molecules, comprising administering a dual- or multi-spe-
cific ligand capable of binding to said two or more molecules
(e.g., cytokine receptors). In this aspect of the invention, the
dual- or multi-specific ligand may be any dual- or multi-
specific ligand, for example, this aspect of the invention
relates to combinations of V; domains and V; domains, V,,
domains only and V; domains only.

[0250] Synergy in a therapeutic context may be achieved in
a number of ways. For example, target combinations may be
therapeutically active only if both targets are targeted by the
ligand, whereas targeting one target alone is not therapeuti-
cally effective. In another embodiment, one target alone may
provide some therapeutic effect, but together with a second
target the combination provides a synergistic increase in
therapeutic effect (a more than additive effect).

[0251] Animal model systems which can be used to screen
the effectiveness of the ligands of the invention in protecting
against or treating the disease are available. Methods for the
testing of systemic lupus erythematosus (SLE) in susceptible
mice are known in the art (Knight et al. (1978) J. Exp. Med.,
147: 1653; Reinersten et al. (1978) New Eng. J. Med., 299:
515). Myasthenia Gravis (MG) is tested in SJL/J female mice
by inducing the disease with soluble AchR protein from
another species (Lindstrom et al. (1988) Adv. Immunol., 42:
233). Arthritis is induced in a susceptible strain of mice by
injection of Type II collagen (Stuart et al. (1984) Ann. Rev.
Immunol., 42: 233). A model by which adjuvant arthritis is
induced in susceptible rats by injection of mycobacterial heat
shock protein has been described (Van Eden et al. (1988)
Nature, 331: 171). Thyroiditis is induced in mice by admin-
istration of thyroglobulin as described (Maron et al. (1980) J.
Exp. Med., 152: 1115). Insulin dependent diabetes mellitus
(IDDM) occurs naturally or can be induced in certain strains
of mice such as those described by Kanasawa et al. (1984)
Diabetologia, 27: 113. EAE in mouse and rat serves as a
model for MS in human. In this model, the demyelinating
disease is induced by administration of myelin basic protein
(see Paterson (1986) Textbook of Immunopathology, Mischer
et al., eds., Grune and Stratton, New York, pp. 179-213;
McFarlin et al. (1973) Science, 179: 478: and Satoh et al.
(1987) J. Immunol., 138: 179). Other suitable models are
described herein.

[0252] Generally, the ligands will be utilised in purified
form together with pharmacologically appropriate carriers.
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Typically, these carriers include aqueous or alcoholic/aque-
ous solutions, emulsions or suspensions, including saline
and/or buffered media. Parenteral vehicles include sodium
chloride solution, Ringer’s dextrose, dextrose and sodium
chloride and lactated Ringer’s. Suitable physiologically-ac-
ceptable adjuvants, if necessary to keep a polypeptide com-
plex in suspension, may be chosen from thickeners such as
carboxymethylcellulose, polyvinylpyrrolidone, gelatin and
alginates.

[0253] Intravenous vehicles include fluid and nutrient
replenishers and electrolyte replenishers, such as those based
on Ringer’s dextrose. Preservatives and other additives, such
as antimicrobials, antioxidants, chelating agents and inert
gases, may also be present. Formulation will depend on the
route of administration, a variety of suitable formulations can
be used, including extended release formulations. (See, e.g.,
Mack (1982). Remington’s Pharmaceutical Sciences, 16th
Edition.)

[0254] The ligands (e.g., dAb monomers) can be adminis-
tered and or formulated together with one or more additional
therapeutic or active agents. When a ligand is administered
with an additional therapeutic agent, the ligand can be admin-
istered before, simultaneously with or subsequent to admin-
istration of the additional agent. Generally, the ligand (e.g.,
dAb monomer) and additional agent are administered in a
manner that provides an overlap of therapeutic effect. Addi-
tional agents that can be administered or formulated with the
ligand of the invention include, for example, various immu-
notherapeutic drugs, such as cylcosporine, methotrexate,
adriamycin or cisplatinum, antibiotics, antimycotics, anti-
viral agents and immunotoxins. For example, when the
antagonist is administered to prevent, suppress or treat lung
inflammation or a respiratory disease, it can be administered
in conjunction with phosphodiesterase inhibitors (e.g.,
inhibitors of phosphodiesterase 4), bronchodilators (e.g.,
beta2-agonists, anticholinergerics, theophylline), short-act-
ing beta-agonists (e.g., albuterol, salbutamol, bambuterol,
fenoterol, isoetherine, isoproterenol, levalbuterol, metaprot-
erenol, pirbuterol, terbutaline and tornlate), long-acting beta-
agonists (e.g., formoterol and salmeterol), short acting anti-
cholinergics (e.g., ipratropium bromide and oxitropium
bromide), long-acting anticholinergics (e.g., tiotropium),
theophylline (e.g., short acting formulation, long acting for-
mulation), inhaled steroids (e.g., beclomethasone, beclom-
ethasone, budesonide, flunisolide, fluticasone propionate and
triamcinolone), oral steroids (e.g., methylprednisolone, pred-
nisolone, prednisolone and prednisone), combined short-act-
ing beta-agonists with anticholinergics (e.g., albuterol/salb-
utamol/ipratropium, and fenoterol/ipratropium), combined
long-acting beta-agonists with inhaled steroids (e.g., salme-
terol/fluticasone, and formoterol/budesonide) and mucolytic
agents (e.g., erdosteine, acetylcysteine, bromheksin, car-
bocysteine, guaifenesin and iodinated glycerol.

[0255] When the antagonist is administered to prevent, sup-
press or treat arthritis (e.g., inflammatory arthritis (e.g., rheu-
matoid arthritis)), it can be administered in conjunction with
a disease modifying anti-rheumatic agent (e.g., methotrexate,
hydroxychloroquine, sulfasalazine, leflunomide, azathio-
prine, D-penicillamine, gold (oral or intramuscular), minocy-
cline, cyclosporine, staphylococcal protein A), nonsteroidal
anti-inflammatory agent (e.g., COX-2 selective NSAIDS
such as rofecoxib), salicylates, glucocorticoids (e.g., pred-
isone) and analgesics.
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[0256] Pharmaceutical compositions can include “cock-
tails” of various cytotoxic or other agents in conjunction with
ligands of the present invention, or even combinations of
ligands according to the present invention having different
specificities, such as ligands selected using different target
antigens or epitopes, whether or not they are pooled prior to
administration.

[0257] The route of administration of pharmaceutical com-
positions according to the invention may be any of those
commonly known to those of ordinary skill in the art. For
therapy, including without limitation immunotherapy, the
selected ligands thereof of the invention can be administered
to any patient in accordance with standard techniques. The
administration can be by any appropriate mode, including
parenterally (e.g., intravenous, intramuscular, intraperito-
neal, intra-articular, intrathecal), transdermally, via the pul-
monary route, or also, appropriately, by direct infusion with a
catheter. The dosage and frequency of administration will
depend on the age, sex and condition of the patient, concur-
rent administration of other drugs, counterindications and
other parameters to be taken into account by the clinician.
Administration can be local (e.g., local delivery to the lung by
pulmonary administration, e.g., intranasal administration) or
systemic as indicated.

[0258] The ligands of this invention can be lyophilised for
storage and reconstituted in a suitable carrier prior to use. This
technique has been shown to be effective with conventional
immunoglobulins and art-known lyophilisation and reconsti-
tution techniques can be employed. It will be appreciated by
those skilled in the art that lyophilisation and reconstitution
can lead to varying degrees of antibody activity loss (e.g.,
with conventional immunoglobulins, IgM antibodies tend to
have greater activity loss than IgG antibodies) and that use
levels may have to be adjusted upward to compensate.
[0259] The compositions containing the present antago-
nists (e.g., ligands) or a cocktail thereof can be administered
for prophylactic and/or therapeutic treatments. In certain
therapeutic applications, an adequate amount to accomplish
at least partial inhibition, suppression, modulation, killing, or
some other measurable parameter, of a population of selected
cells is defined as a “therapeutically-effective dose.” For
example, for treating lung inflammation and/or a respiratory
disease, a sputum-inhibiting amount, a bronchial biopsy
inflammation-inhibiting amount, a dyspnoea-inhibiting
amount, a forced expiratory volume in one second (FEV (1))
increasing amount, an improvement in health status increas-
ing amount, as quantified in a suitable questionnaire such as
the St. George’s Respiratory Questionnaire (e.g., an improve-
ment score of 4 points) can be administered. In another
example, for treating arthritis (e.g., inflammatory arthritis
(e.g., theumatoid arthritis)), an amount sufficient to achieve a
20% or greater improvement in at least 3 of the American
College of Rheumatology core set measures can be adminis-
tered (Felson et al., Arthritis and Rheumatism, 38:727-735
(1995)).

[0260] Amounts needed to achieve this dosage will depend
upon the severity of the disease and the general state of the
patient, including the patients age, sex, weight, general health
(e.g., the state of the patients immune system). Based on these
and other appropriate criteria, the skilled clinician can deter-
mine the appropriate amount of ligand to be administered.
Generally the amount can range from 0.005 to 5.0 mg of
ligand per kilogram of body weight, with doses 0o 0.05t0 2.0
mg/kg/dose being more commonly used. For prophylactic
applications, compositions containing the present ligands or
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cocktails thereof may also be administered in similar or
slightly lower dosages, to prevent, inhibit or delay onset of
disease (e.g., to sustain remission or quiescence, or to prevent
acute phase). The skilled clinician will be able to determine
the appropriate dosing interval to treat, suppress or prevent
disease. The ligand of the invention can be administered up to
four times per day, twice weekly, once weekly, once every two
weeks, once amonth, or once every two months, at a dose off,
for example, about 10 pg/kg to about 80 mg/kg, about 100
ng/kg to about 80 mg/kg, about 1 mg/kg to about 80 mg/kg,
about 1 mg/kg to about 70 mg/kg, about 1 mg/kg to about 60
mg/kg, about 1 mg/kg to about 50 mg/kg, about 1 mg/kg to
about 40 mg/kg, about 1 mg/kg to about 30 mg/kg, about 1
mg/kg to about 20 mg/kg, about 1 mg/kg to about 10 mg/kg,
about 10 pg/kg to about 10 mg/kg, about 10 pg/kg to about 5
mg/kg, about 10 pg/kg to about 2.5 mg/kg, about 1 mg/kg,
about 2 mg/kg, about 3 mg/kg, about 4 mg/kg, about 5 mg/kg,
about 6 mg/kg, about 7 mg/kg, about 8 mg/kg, about 9 mg/kg
or about 10 mg/kg. In particular embodiments, the ligand is
administered to treat, suppress or prevent a chronic inflam-
matory disease once every two weeks or once a month at a
dose of about 10 pg/kg to about 10 mg/kg (e.g., about 10
ng/kg, about 100 pg/kg, about 1 mg/kg, about 2 mg/kg, about
3 mg/kg, about 4 mg/kg, about 5 mg/kg, about 6 mg/kg, about
7 mg/kg, about 8 mg/kg, about 9 mg/kg or about 10 mg/kg.)

[0261] Treatment or therapy performed using the compo-
sitions described herein is considered “effective” if one or
more symptoms are reduced (e.g., by at least 10% or at least
one point on a clinical assessment scale), relative to such
symptoms present before treatment, or relative to such symp-
toms in an individual (human or model animal) not treated
with such composition or other suitable control. Symptoms
will obviously vary depending upon the disease or disorder
targeted, but can be measured by an ordinarily skilled clini-
cian or technician. Such symptoms can be measured, for
example, by monitoring the level of one or more biochemical
indicators of the disease or disorder (e.g., levels of an enzyme
or metabolite correlated with the disease, affected cell num-
bers, etc.), by monitoring physical manifestations (e.g.,
inflammation, tumor size, etc.), or by an accepted clinical
assessment scale, for example, the Expanded Disability Sta-
tus Scale (for multiple sclerosis), the Irvine Inflammatory
Bowel Disease Questionnaire (32 point assessment evaluates
quality oflife with respect to bowel function, systemic symp-
toms, social function and emotional status—score ranges
from 32 to 224, with higher scores indicating a better quality
of life), the Quality of Life Rheumatoid Arthritis Scale, the
American College of Rheumatology core set measures, or
other accepted clinical assessment scale as known in the field.
A sustained (e.g., one day or more, preferably longer) reduc-
tionindisease or disorder symptoms by at least 10% or by one
or more points on a given clinical scale is indicative of “effec-
tive” treatment. Similarly, prophylaxis performed using a
composition as described herein is “effective” if the onset or
severity of one or more symptoms is delayed, reduced or
abolished relative to such symptoms in a similar individual
(human or animal model) not treated with the composition.

[0262] A composition containing an ligand or cocktail
thereof according to the present invention may be utilised in
prophylactic and therapeutic settings to aid in the alteration,
inactivation, killing or removal of a select target cell popula-
tion in a mammal. In addition, the selected repertoires of
polypeptides described herein may be used extracorporeally
or in vitro selectively to kill, deplete or otherwise effectively
remove a target cell population from a heterogeneous collec-
tion of cells. Blood from a mammal may be combined extra-
corporeally with the ligands, e.g., antibodies, cell-surface
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receptors or binding proteins thereof whereby the undesired
cells are killed or otherwise removed from the blood for
return to the mammal in accordance with standard tech-
niques.

[0263] A composition containing an antagonist (e.g.,
ligand) according to the present invention may be utilised in
prophylactic and therapeutic settings to aid in the alteration,
inactivation, killing or removal of a select target cell popula-
tion in a mammal.

[0264] In one embodiment, the invention is a method for
treating, suppressing or preventing a chronic inflammatory
disease, comprising administering to a mammal in need
thereof a therapeutically-eftective dose or amount of a ligand
of the invention.

[0265] In one embodiment, the invention is a method for
treating, suppressing or preventing arthritis (e.g., Inflamma-
tory arthritis (e.g., theumatoid arthritis, juvenile rheumatoid
arthritis, and spondyloarthropathies, such as ankylosing
spondylitis, reactive arthritis, Reiter’s syndrome, psoriatic
arthritis, psoriatic spondylitis, enteropathic arthritis, entero-
pathic spondylitis, juvenile-onset spondyloarthropathy and
undifferentiated spondyloarthropathy)) comprising adminis-
tering to a mammal in need thereof a therapeutically-effective
dose or amount of a ligand of the invention.

[0266] In another embodiment, the invention is a method
for treating, suppressing or preventing inflammatory bowel
disease (e.g., Crohn’s disease, ulcerative colitis) comprising
administering to a mammal in need thereof a therapeutically-
effective dose or amount of a ligand of the invention.

EXAMPLES
Example 1
Methods

Selections and Screening

[0267] For primary selections, 4G-K2 library of Vk dAbs
was panned against IL-1R1-Fc¢ fusion protein (Axxora, Not-
tingham, UK). Domain antibodies from the primary selection
were subjected to three further rounds of selection. Round 1
was performed using protein G coated magnetic beads (Dy-
nal, Norway) and 100 nM IL-1R1-Fc; round 2 was performed
using anti-human IgG beads (Novagen, Merck Biosciences,
Nottingham, UK) and 10 nM IL-1R1-Fc¢; and round 3 was
performed using protein G beads and 1 nM IL-1R1-Fc. (Hen-
derikx et al., Selection of antibodies against biotinylated anti-
gens. Antibody Phage Display Methods and protocols, Ed.
O’Brien and Atkin, Humana Press (2002).) Elution at each
stage was with 1 mg/ml trypsin-phosphate buffered saline
(PBS). For affinity maturation selections, the above method
was used, but with the following modifications: two rounds of
selection were performed using protein G beads, round 1
using 1 nM IL-1R1-Fc, and round 2 using 100 pM IL.-1R1-Fc.
Phage vectors from selection outputs (rounds 2 and 3) were
isolated by plasmid preps (Qiagen) and dAb inserts were
released by restriction digest with Sal I and Not I. This inserts
were ligated into a phage expression vector (Sal I/Not I cut
pDOMS) and used to transform E. coli strain HB2151 for
soluble expression and screening of dAbs.

Supernatant Receptor Binding Assay (RBA)

[0268] Single transformed E. co/i colonies were picked into
96-well plates containing 2xTY supplemented with 100
pg/ml carbenicillin and 0.1% (w/v) glucose, grown at 37° C.
t0 ~ODg,=0.9 and induced with 1 mM IPTG. Supernatants
from overnight inductions at 30° C. were screened in a recep-
tor binding assay for the ability to inhibit binding of IL-1p to
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IL-1R1 captured on an ELISA plate. Briefly, MaxiSorp™
immunoassay plates (Nunc, Denmark) were incubated over-
night with anti-IL.-1R1 mouse monoclonal antibody (R&D
Systems, Minneapolis, USA). The wells were washed with
phosphate buffered saline (PBS) containing 0.1% (v/v)
Tween-20 and then blocked with 1% (w/v) BSA in PBS
before being incubated with recombinant IT.-1R1 (500 ng/ml,
R&D Systems). The E. coli culture supernatants containing
dAbs to be screened were placed in the washed wells of the
assay plate, the plate was incubated for 30 min at room
temperature, then IL-1f (4 ng/ml, R&D Systems) was added
to each well and mixed. IL-1f binding was detected using
biotinylated anti-IL-1p antibody (R&D Systems), followed
by peroxidase labelled anti-biotin antibody (Stratech, Soham,
UK) and then, incubation with 3,3',5,5'-tetramethylbenzidine
(TMB) substrate (KPL, Gaithersburg, USA). The reaction
was stopped by the addition of HCI and the absorbance was
read at 450 nm. Anti-IL-1R1 dAb activity caused a decrease
in IL.-1p binding and therefore a decrease in absorbance com-
pared with the IL.-1 only control.

Cell Assay

[0269] Isolated dAbs were tested for their ability to inhibit
IL-1-induced IL.-8 release from cultured MRC-5 cells (ATCC
catalogue no. CCL-171). Briefly, 5000 trypsinised MRC-5
cells in RPMI media were placed in the well of a tissue-
culture microtitre plate and mixed with IL-1a or p(R&D
Systems, 200 pg/ml final concentration) and a dilution of the
dAb to be tested. The mixture was incubated overnight at 37°
C. and IL-8 released by the cells into to culture media was
quantified in an ELISA (DuoSet®, R&D Systems). Anti-1[.-
1R1 dAb activity caused a decrease in I.-1 binding and a
corresponding reduction in 1L.-8 release.

Human Whole Blood Assay

[0270] Whole human blood was incubated with a dilution
series of the dAb to be tested, and the mixture was incubated
for 30 min at 37° C./5% CO,. Next, 270 or 900 pM (final
concentration) IL-1a or IL-1p was added and the mixture,
and then the mixtures was incubated at 37° C./5% CO, for an
additional 20 hours. The blood was then centrifuged (500xg,
5 min) and the IL.-6 released into the supernatant was quan-
tified in an ELISA (DuoSet®, R&D Systems). Anti-I[-1R1
dAb activity caused a decrease in I1L.-1 binding and a corre-
sponding reduction in IL-6 release.

Off-Rate Screening

[0271] These experiments were performed on a BIACORE
3000 surface plasmon resonance instrument, using a CM5
chip (Biacore) coupled with ~600 RU of IL.-1R1 (R&D Sys-
tems). Analytes were passed over the IL-1R1-coated flow-
cell, with in-line referencing against a blank flow-cell, at a
flow rate of 30 pl/min in HBS-EP running buffer (Biacore).
Ten microlitres of supernatant containing soluble dAb was
diluted 1:1 in running buffer, injected (Kinject) at 10 ul/min
flow rate and allowed to dissociate in buffer. Clones with
improved off-rates compared to parental clones were identi-
fied by eye, or by measurement using Bl Aevaluation software
v4.l.

IL-1ra Competition by Surface Plasmon Resonance

[0272] These studies were performed on a BIACORE 3000
surface plasmon resonance instrument, using a CMS5 chip
(Biacore) coupled with ~600 RU of IL-1R1 (R&D Systems).
Analytes were passed over the antigen-coated flow-cell, with
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in-line referencing against a blank flow-cell, at a flow rate of
30 wl/min in HBS-EP running buffer (Biacore). IL-1ra (100
nM, R&D Systems) was injected for 60 seconds, followed
immediately by a 60 second injection of 200 nM DOM4-
130-3 dAb or 100 nM IL-1a., using the co-inject facility.

IL-1ra Competition ELISA

[0273] A MaxiSorp™ immunoassay plate (Nunc, Den-
mark) was coated overnight with 1 pg/ml IL-1R1-Fc, then
washed three times with PBS before blocking with 1% (v/v)
Tween 20 in PBS. The plates were washed again, before the
addition of 500 pM IL-1ra mixed with a dilution series of
DOMA4-130-3 or IL-1c.. Binding of IL-1ra to the receptor was
detected using biotinylated anti-IL-1ra antibody (DuoSet®,
R&D Systems), followed by streptavidin-HRP and devel-
oped with 3,3',5,5'-tetramethylbenzidine (TMB) substrate
(KPL, Gaithersburg, USA) as described above. Competition
with IL-1ra for binding to IL-1R1 was indicated by a reduc-
tion in A 5, compared to control wells containing no IL-1ra.

Affinity Maturation Phage Library Construction

[0274] PCR reactions were performed, using degenerate
oligonucleotides containing NNK or NNS codons, to diver-
sify the required positions in the dAb to be affinity matured.
Assembly PCR was then used to generate a full length diver-
sified insert. Inserts produced were digested with Sal I and
Not I and used in a ligation reaction with cut phage vector
(pDOM4). This ligation was then used to transform E. coli
strain TB1 by electroporation and the transformed cells were
plated on 2xTY agar containing 15 ng/ml tetracycline, yield-
ing library sizes of >1x10°® clones.

Results
Primary Selection and Screening

[0275] Primary phage selections were performed using the
4G-K2 library and outputs sub-cloned into a soluble expres-
sion vector (pDOMS). dAb clones that inhibited binding of
IL-1 to IL-1R1 were identified by supernatant RBA, then
expressed, purified by protein L. and tested for their ability to
inhibit IL-1-induced IL-8 release in an MRC-5 cell assay.
FIG. 1 shows a typical dose-response curve for anti-IL-1R1
dAb referred to as DOM4-130 in such a cell assay. The ND,,
of DOM4-130 in this assay was approximately 500-1000
mM.

Affinity Maturation
Stage 1 Maturation

[0276] Using DOM4-130 as a template, a maturation
library was constructed with diversity encoding all 20 amino
acids at positions 30, 34, 93 and 94. The resulting phage
library was used in soluble selections for binding to IL-1R1
using IL.-1R1-Fc. Round 2 selection output was cloned into
phage expression vector (pDOMS), dabs were expressed in £.
coli, and dAbs in the expression supernatants were screened
forimproved off-rates compared to parental dAb. Clones with
improved off-rates were expressed, purified and tested in the
MRC-5/IL-8 assay. FIG. 2 depicts a dose-response curve for
improved variant DOM4-130-3, which had an ND, of about
30 nM.

Stage 11 Maturation

[0277] Using DOM4-130-3 as template, a maturation
library was constructed as described above, except this time
diversity was introduced at amino acid residues 49, 50, 51 and
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53 in CDR2. The resulting library was again screened for
variants with improved off-rates, which were tested in the
MRC-5/IL-8 cell assay. FIG. 3 depicts a dose-response curve
for improved clone DOM4-130-46 (ND,, about 1 nM),
together with an additional variant, DOM4-130-51. DOM4-
130-51 was derived from DOM4-130-46, with the mutation
S67Y added to improve potency further (NDs, about 300
pM). Further variants of both of these dAbs were produced by
introducing the amino acid replacement R107K, to revert the
amino acid sequence to the germline sequence at this posi-
tion, generating DOM4-130-53 and DOM4-130-54, respec-
tively.

Epitopic Specificity of dAbs

[0278] To determine the epitopic specificity of the anti-IL.-
1R1 dAbs, competitive binding assays were performed. In a
study using the BIOCORE surface plasmon resonance instru-
ment, I[[.-1ra was injected over a chip coupled with IL-1R1,
and DOM4-130-3 or IL-1a was injected immediately after.
The results are presented in FIGS. 4A and 4B. FIG. 4B shows
that DOM4-130-3 did not bind to IL-1R1 that already had
bound IL-1ra. When an injection of IL.-1ra was followed by
an injection of IL-1a, two molecules that are known to com-
pete for binding to the receptor, the IL-1a was also unable to
bind the receptor (FIG. 4B). The results were confirmed using
acompetition ELISA in which binding of IL.-1ra to IL-1R1 in
the presence of a DOM4-122-23 or IL-1a (in a series of
concentrations) of was determined. The results of the ELISA
showed that increasing concentrations of DOM4-130-3 dAb
or IL-1a inhibited the binding of IL.-1ra to IL-1R1, confirm-
ing that DOM4-130-3 competes with IL.-1ra for binding to
IL-1R1 (FIG. 5).

Example 2
Protease Stability
Protease Stability

[0279] dAbs and ligands that comprise dAbs are useful for
treating a variety of conditions, such as inflammatory condi-
tions. In addition, as described herein, the half-life of dAbs
and ligands can be tailored, for example, by PEGylation.
Thus, dAbs and ligands can be administered, for example,
systemically (e.g. PEGylated dAb to treat arthritis) or locally
(e.g., dAb monomer to treat COPD).

[0280] The stability of two dAbs that bind IL.-1R1 to the
action of elastase or trypsin was investigated. Both of these
proteases are found naturally at low levels within the lung, but
in conditions such as COPD the levels of proteases, such as
elastase, can become elevated. The dAb monomers DOM4-
130-54, and a variant of DOM4-130-54 containing a point
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mutation that provides a cysteine residue for the specific
attachment of PEG, were used in the study.

[0281] A 1 mg/ml solution of DOM4-130-54 in PBS was
incubated with either 0.04% w/w trypsin or elastase (human
sputum leucocyte elastase purchased from the Elastin Prod-
ucts Company Inc). The dAb/protease mixture was then incu-
bated at 30° C. and samples were taken at defined time inter-
vals (0, 1, 3 and 24 hrs) for SDS-PAGE analysis. At the given
time points, the reaction was stopped by the addition SDS-
PAGE loading buffer (x10 concentrated stock solution), fol-
lowed by the snap freezing the samples in liquid nitrogen.
Samples were analyzed by SDS-PAGE, and protein bands
were visualized to reveal a time course for the protease deg-
radation of the dAbs.

Results

[0282] Two forms of DOM4-130-54 were tested for their
stability to the action of elastase; E. coli expressed monomer
and the cysteine engineered variant P80C expressed from P,
pastoris. The P8OC point mutation of DOM4-130-54 pro-
vides a cysteine residue for the specific attachment of PEG.
[0283] The time course for elastase degradation revealed
that even after 24 hrs DOM4-130-54 showed no signs of
degradation. The results also revealed that the introduction of
the PSOC mutation had no effect on the stability of the protein
when compared to DOM4-130-54. These results indicate that
the tertiary structure of the PS8OC variant does not substan-
tially differ from the tertiary structure of DOM4-130-54.
[0284] The stability of the monomeric dAb DOM4-130-54
in the presence of trypsin was also tested. The time course for
typsin degradation revealed that DOM4-130-54 was stable
for at least 3 hours, and degradation was only seen at the 24 hr
time point.

[0285] The results of this study revealed that dAbs are
stable and resistant to elastase- or trypsin-mediated degrada-
tion. The demonstrated stability of dAbs to protease degra-
dation indicates that dAbs can be administered in vivo and
will remain functional for a sufficient amount of time to
produce significant biological effects. For example, the
results indicate that when dAbs are administered to the lung,
they will be resistant to protease degradation and, thus, will be
functional for a period of time that is sufficient to produce
significant biological effects (e.g., bind and inhibit the activ-
ity of a target protein such as IL.-1R1).

[0286] While this invention has been particularly shown
and described with references to preferred embodiments
thereof, it will be understood by those skilled in the art that
various changes in form and details may be made therein
without departing from the scope of the invention encom-
passed by the appended claims.

SEQUENCE LISTING

The patent application contains a lengthy “Sequence Listing” section. A copy of the “Sequence Listing” is available in
electronic form from the USPTO web site (http://seqdata.uspto.gov/?pageRequest=docDetail&DocID=US20080311111A1).
An electronic copy of the “Sequence Listing” will also be available from the USPTO upon request and payment of the

fee set forth in 37 CFR 1.19(b)(3).
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1. A domain antibody (dAb) monomer that has binding
specificity for Interleukin-1 Receptor Type 1 (IL-1R1) and
inhibits binding of Interleukin-1 (IL-1) Interleukin-1 Recep-
tor Antagonist (IL-1ra) to IL-1R1.

2. The dAb monomer of claim 1 wherein said IL-1 is
selected from the group consisting of Interleukin-1a (IL-1at)
and Interleukin-1p (IL-1p).

3. The dAb monomer of claim 1, wherein said dAb mono-
mer inhibits binding of said IL-1 to IL-1R1 with an IC50 that
is no greater than about 1 uM.

4. The dAb monomer of claim 1, wherein said dAb mono-
mer inhibits I[[.-1-induced release of Interleukin-8 by MRC-5
cells (ATCC Accession No. CCL-171) in an in vitro assay
with a ND50 that is =1 pM.

5. The dAb monomer of claim 4, wherein said dAb mono-
mer inhibits I[[.-1-induced release of Interleukin-8 by MRC-5
cells (ATCC Accession No. CCL-171) in an in vitro assay
with a ND50 that is =1 nM.

6. The dAb monomer of claim 1, wherein said dAb mono-
mer inhibits IL-1-induced release of Interleukin-6 in a whole
blood assay with a ND50 that is =1 uM.

7. The dAb monomer of claim 1, wherein one or more of
the framework regions (FR) in said dAb monomer comprise
(a) the amino acid sequence of a human framework region, (b)
at least 8 contiguous amino acids of the amino acid sequence
of'a human framework region, or (¢) an amino acid sequence
encoded by a human germline antibody gene segment,
wherein said framework regions are as defined by Kabat.

8. The dAb monomer of claim 7, wherein the amino acid
sequences of one or more framework regions in said dAb
monomer are the same as the amino acid sequence of a cor-
responding framework region encoded by a human germline
antibody gene segment, or the amino acid sequences of one or
more of said framework regions collectively compriseup to 5
amino acid differences relative to the corresponding frame-
work regions encoded by a human germline antibody gene
segment.

9. The dAb monomer of claim 7, wherein the amino acid
sequences of FR1, FR2, FR3 and FR4 in said dAb monomer
are the same as the amino acid sequences of corresponding
framework regions encoded by a human germline antibody
gene segment, or the amino acid sequences of FR1, FR2, FR3
and FR4 collectively contain up to 10 amino acid differences
relative to the corresponding framework regions encoded by
a human germline antibody gene segment.

10. The dAb monomer of claim 7, wherein the dAb mono-
mer comprises FR1, FR2 and FR3 regions, and the amino acid
sequence of said FR1, FR2 and FR3 are the same as the amino
acid sequences of corresponding framework regions encoded
by a human germline antibody gene segment.

11. The dAb monomer of claim 7, wherein said human
germline antibody gene segment is DPK9 and JK1

12. The dAb monomer of claim 1, wherein said d Ab mono-
mer competes for binding to IL.-1R1 with adAb selected from
the group consisting of DOM4-130-30 (SEQ ID NO:3),
DOM4-130-46 (SEQ ID NO:4), DOM4-130-51 (SEQ ID
NO:5), DOM4-130-53 (SEQ ID NO:6), DOM4-130-54
(SEQ ID NO:7), DOM4-130 (SEQ ID NO:215), DOM4-
130-1 (SEQ ID NO:216), DOM4-130-2 (SEQ ID NO:217),
DOM4-130-3 (SEQ ID NO:218), DOM4-130-4 (SEQ ID
NO:219), DOM4-130-5 (SEQ 1D NO:220), DOM4-130-6
(SEQIDNO:221), DOM4-130-7 (SEQ ID NO:222), DOM4-
130-8 (SEQ ID NO:223), DOM4-130-9 (SEQ ID NO:224),
DOM4-130-10 (SEQ ID NO:225), DOM4-130-11 (SEQ ID
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NO:226), DOM4-130-12 (SEQ ID N0:227), DOM4-130-13
(SEQ ID NO:228), DOM4-130-14 (SEQ ID NO:229),
DOM4-130-15 (SEQ ID NO:230), DOM4-130-16 (SEQ ID
NO:231), DOM4-130-17 (SEQ ID N0:232), DOM4-130-18
(SEQ ID NO:233), DOM4-130-19 (SEQ ID NO:234),
DOM4-130-20 (SEQ ID NO:235), DOM4-130-21 (SEQ ID
NO:236), DOM4-130-22 (SEQ ID N0:237), DOM4-130-23
(SEQ ID NO:238), DOM4-130-24 (SEQ ID NO:239),
DOM4-130-25 (SEQ ID NO:240), DOM4-130-26 (SEQ 1D
NO:241), DOM4-130-27 (SEQ ID NO:242), DOM4-130-28
(SEQ ID NO:243), DOM4-130-31 (SEQ ID NO:244),
DOM4-130-32 (SEQ ID NO:245), DOM4-130-33 (SEQ ID
NO:246), DOM4-130-34 (SEQ ID NO:247), DOM4-130-35
(SEQ ID NO:248), DOM4-130-36 (SEQ ID NO:249),
DOM4-130-37 (SEQ ID NO:250), DOM4-130-38 (SEQ ID
NO:251), DOM4-130-39 (SEQ ID NO:252), DOM4-130-40
(SEQ ID NO:253), DOM4-130-41 (SEQ ID NO:254),
DOM4-130-42 (SEQ ID NO:255), DOM4-130-43 (SEQ ID
NO:256), DOM4-130-44 (SEQ ID NO:257), DOM4-130-45
(SEQ ID NO:258), DOM4-130-46 (SEQ ID NO:259),
DOM4-130-47 (SEQ ID NO:260), DOM4-130-48 (SEQ ID
NO:261), DOM4-130-49 (SEQ ID N0:262), DOM4-130-50
(SEQ ID NO:263), DOM4-130-51 (SEQ ID NO:264),
DOM4-130-52 (SEQ ID NO:265), DOM4-130-53 (SEQ ID
NO:266), DOM4-130-54 (SEQ ID NO:267), DOM4-130-55
(SEQ ID NO:268), DOM4-130-56 (SEQ ID NO:269),
DOM4-130-57 (SEQ ID NO:270), DOM4-130-58 (SEQ ID
NO:271), DOM4-130-59 (SEQ ID NO:272), DOM4-130-60
(SEQ ID NO:273), DOM4-130-61 (SEQ ID NO:274),
DOM4-130-62 (SEQ ID NO:275), DOM4-130-63 (SEQ ID
NO:276), DOM4-130-64 (SEQ ID NO:277), DOM4-130-65
(SEQ ID NO:278), DOM4-130-66 (SEQ ID NO:279),
DOM4-130-67 (SEQ ID NO:280), DOM4-130-68 (SEQ ID
NO:281), DOM4-130-69 (SEQ ID NO:282), DOM4-130-70
(SEQ ID NO:283), DOM4-130-71 (SEQ ID NO:284),
DOM4-130-72 (SEQ ID NO:285), DOM4-130-73 (SEQ ID
NO:286), DOM4-130-74 (SEQ ID NO:287), DOM4-130-75
(SEQ ID NO:288), DOM4-130-76 (SEQ ID NO:289),
DOM4-130-77 (SEQ ID NO:290), DOM4-130-78 (SEQ ID
NO:291), DOM4-130-79 (SEQ ID N0:292), DOM4-130-80
(SEQ ID NO:293), DOM4-130-81 (SEQ ID NO:294),
DOM4-130-82 (SEQ ID N0:295), DOM4-130-83 (SEQ ID
NO:296), DOM4-130-84 (SEQ ID N0:297), DOM4-130-85
(SEQ ID NO:298), DOM4-130-86 (SEQ ID NO:299),
DOM4-130-87 (SEQ ID NO:300), DOM4-130-88 (SEQ ID
NO:301), DOM4-130-89 (SEQ ID NO:302), DOM4-130-90
(SEQ ID NO:303), DOM4-130-91 (SEQ ID NO:304),
DOM4-130-92 (SEQ ID NO:305), DOM4-130-93 (SEQ ID
NO:306), DOM4-130-94 (SEQ ID NO:307), DOM4-130-95
(SEQ ID NO:308), DOM4-130-96 (SEQ ID NO:309),
DOM4-130-97 (SEQ ID NO:310), DOM4-130-98 (SEQ ID
NO:311), DOM4-130-99 (SEQ ID NO:312), DOM4-130-
100 (SEQ ID NO:313), DOM4-130-101 (SEQ ID NO:314),
DOM4-130-102 (SEQ ID NO:315), DOM4-130-103 (SEQ
ID NO:316), DOM4-130-104 (SEQ ID NO:317), DOM4-
130-105 (SEQ ID NO:318), DOM4-130-106 (SEQ ID
NO:319), DOM4-130-107 (SEQ ID NO:320), DOM4-130-
108 (SEQ ID NO:321), DOM4-130-109 (SEQ ID NO:322),
DOM4-130-110 (SEQ ID N0O:323), DOM4-130-111 (SEQ
ID NO:324), DOM4-130-112 (SEQ ID NO:325), DOM4-
130-113 (SEQ ID NO:326), DOM4-130-114 (SEQ ID
NO:327), DOM4-130-115 (SEQ ID NO:328), DOM4-130-
116 (SEQ ID NO:329), DOM4-130-117 (SEQ ID NO:330),
DOM4-130-118 (SEQ ID NO:331), DOM4-130-119 (SEQ
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ID NO:332), DOM4-130-120 (SEQ ID NO:333), DOM4-
130-121 (SEQ ID NO:334), DOM4-130-122 (SEQ ID
NO:335), DOM4-130-123 (SEQ ID NO:336), DOM4-130-
124 (SEQ ID NO:337), DOM4-130-125 (SEQ ID NO:338),
DOM4-130-126 (SEQ ID NO:339), DOM4-130-127 (SEQ
ID NO:340), DOM4-130-128 (SEQ ID NO:341), DOM4-
130-129 (SEQ ID NO:342), DOM4-130-130 (SEQ ID
NO:343), DOM4-130-131 (SEQ ID NO:344), DOM4-130-
132 (SEQ ID NO:345), and DOM4-130-133 (SEQ ID
NO:346).

13. The dAb monomer of claim 12, wherein said immuno-
globulin single variable domain comprises an amino acid
sequence that has at least about 90% amino acid sequence
identity with the amino acid sequence of a dAb selected from
the group consisting of DOM4-130-30 (SEQ ID NO:3),
DOM4-130-46 (SEQ 1D NO:4), DOM4-130-51 (SEQ ID
NO:5), DOM4-130-53 (SEQ ID NO:6), DOM4-130-54
(SEQ ID NO:7), DOM4-130 (SEQ ID NO:215), DOM4-
130-1 (SEQ ID NO:216), DOM4-130-2 (SEQ ID NO:217),
DOM4-130-3 (SEQ ID NO:218), DOM4-130-4 (SEQ ID
NO:219), DOM4-130-5 (SEQ ID NO:220), DOM4-130-6
(SEQIDNO:221), DOM4-130-7 (SEQID NO:222), DOM4-
130-8 (SEQ ID NO:223), DOM4-130-9 (SEQ ID NO:224),
DOM4-130-10 (SEQ ID NO:225), DOM4-130-11 (SEQ ID
NO:226), DOM4-130-12 (SEQ ID NO:227), DOM4-130-13
(SEQ ID NO:228), DOM4-130-14 (SEQ ID NO:229),
DOM4-130-15 (SEQ ID NO:230), DOM4-130-16 (SEQ ID
NO:231), DOM4-130-17 (SEQ ID NO:232), DOM4-130-18
(SEQ ID NO:233), DOM4-130-19 (SEQ ID NO:234),
DOM4-130-20 (SEQ ID NO:235), DOM4-130-21 (SEQ ID
NO:236), DOM4-130-22 (SEQ ID NO:237), DOM4-130-23
(SEQ ID NO:238), DOM4-130-24 (SEQ ID NO:239),
DOM4-130-25 (SEQ ID NO:240), DOM4-130-26 (SEQ ID
NO:241), DOM4-130-27 (SEQ ID NO:242), DOM4-130-28
(SEQ ID NO:243), DOM4-130-31 (SEQ ID NO:244),
DOM4-130-32 (SEQ ID NO:245), DOM4-130-33 (SEQ ID
NO:246), DOM4-130-34 (SEQ ID NO:247), DOM4-130-35
(SEQ ID NO:248), DOM4-130-36 (SEQ ID NO:249),
DOM4-130-37 (SEQ ID NO:250), DOM4-130-38 (SEQ ID
NO:251), DOM4-130-39 (SEQ ID NO:252), DOM4-130-40
(SEQ ID NO:253), DOM4-130-41 (SEQ ID NO:254),
DOM4-130-42 (SEQ ID NO:255), DOM4-130-43 (SEQ ID
NO:256), DOM4-130-44 (SEQ ID NO:257), DOM4-130-45
(SEQ ID NO:258), DOM4-130-46 (SEQ ID NO:259),
DOM4-130-47 (SEQ ID NO:260), DOM4-130-48 (SEQ ID
NO:261), DOM4-130-49 (SEQ ID NO:262), DOM4-130-50
(SEQ ID NO:263), DOM4-130-51 (SEQ ID NO:264),
DOM4-130-52 (SEQ ID NO:265), DOM4-130-53 (SEQ ID
NO:266), DOM4-130-54 (SEQ ID NO:267), DOM4-130-55
(SEQ ID NO:268), DOM4-130-56 (SEQ ID NO:269),
DOM4-130-57 (SEQ ID NO:270), DOM4-130-58 (SEQ ID
NO:271), DOM4-130-59 (SEQ ID NO:272), DOM4-130-60
(SEQ ID NO:273), DOM4-130-61 (SEQ ID NO:274),
DOM4-130-62 (SEQ ID NO:275), DOM4-130-63 (SEQ ID
NO:276), DOM4-130-64 (SEQ ID NO:277), DOM4-130-65
(SEQ ID NO:278), DOM4-130-66 (SEQ ID NO:279),
DOM4-130-67 (SEQ ID NO:280), DOM4-130-68 (SEQ ID
NO:281), DOM4-130-69 (SEQ ID NO:282), DOM4-130-70
(SEQ ID NO:283), DOM4-130-71 (SEQ ID NO:284),
DOM4-130-72 (SEQ ID NO:285), DOM4-130-73 (SEQ ID
NO:286), DOM4-130-74 (SEQ ID NO:287), DOM4-130-75
(SEQ ID NO:288), DOM4-130-76 (SEQ ID NO:289),
DOM4-130-77 (SEQ ID NO:290), DOM4-130-78 (SEQ ID
NO:291), DOM4-130-79 (SEQ ID NO:292), DOM4-130-80
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(SEQ ID NO:293), DOM4-130-81 (SEQ ID NO:294),
DOM4-130-82 (SEQ ID NO:295), DOM4-130-83 (SEQ ID
NO:296), DOM4-130-84 (SEQ ID NO:297), DOM4-130-85
(SEQ ID NO:298), DOM4-130-86 (SEQ ID NO:299),
DOM4-130-87 (SEQ ID NO:300), DOM4-130-88 (SEQ ID
NO:301), DOM4-130-89 (SEQ ID NO:302), DOM4-130-90
(SEQ ID NO:303), DOM4-130-91 (SEQ ID NO:304),
DOM4-130-92 (SEQ ID NO:305), DOM4-130-93 (SEQ ID
NO:306), DOM4-130-94 (SEQ ID NO:307), DOM4-130-95
(SEQ ID NO:308), DOM4-130-96 (SEQ ID NO:309),
DOM4-130-97 (SEQ ID NO:310), DOM4-130-98 (SEQ ID
NO:311), DOM4-130-99 (SEQ ID NO:312), DOM4-130-
100 (SEQ ID NO:313), DOM4-130-101 (SEQ ID NO:314),
DOM4-130-102 (SEQ ID NO:315), DOM4-130-103 (SEQ
ID NO:316), DOM4-130-104 (SEQ ID NO:317), DOM4-
130-105 (SEQ ID NO:318), DOM4-130-106 (SEQ ID
NO:319), DOM4-130-107 (SEQ ID NO:320), DOM4-130-
108 (SEQ ID NO:321), DOM4-130-109 (SEQ ID NO:322),
DOM4-130-110 (SEQ ID NO:323), DOM4-130-111 (SEQ
ID NO:324), DOM4-130-112 (SEQ ID NO:325), DOM4-
130-113 (SEQ ID NO:326), DOM4-130-114 (SEQ ID
NO:327), DOM4-130-115 (SEQ ID NO:328), DOM4-130-
116 (SEQ ID NO:329), DOM4-130-117 (SEQ ID NO:330),
DOM4-130-118 (SEQ ID NO:331), DOM4-130-119 (SEQ
ID NO:332), DOM4-130-120 (SEQ ID NO:333), DOM4-
130-121 (SEQ ID NO:334), DOM4-130-122 (SEQ ID
NO:335), DOM4-130-123 (SEQ ID NO:336), DOM4-130-
124 (SEQ ID NO:337), DOM4-130-125 (SEQ ID NO:338),
DOM4-130-126 (SEQ ID NO:339), DOM4-130-127 (SEQ
ID NO:340), DOM4-130-128 (SEQ ID NO:341), DOM4-
130-129 (SEQ ID NO:342), DOM4-130-130 (SEQ ID
NO:343), DOM4-130-131 (SEQ ID NO:344), DOM4-130-
132 (SEQ ID NO:345), and DOM4-130-133 (SEQ ID
NO:346).

14. The dAb monomer of claim 1, wherein said dAb binds
human IL-1R1 with an affinity (KD) of about 300 nM to about
5 pM, as determined by surface plasmon resonance.

15. A ligand comprising a dAb monomer according to
claim 1, and a half-life extending moiety.

16. The ligand of claim 15, wherein said half-life extending
moiety is a polyalkylene glycol moiety, serum albumin or a
fragment thereof, transferrin receptor or a transferrin-binding
portion thereof, or an antibody or antibody fragment com-
prising a binding site for a polypeptide that enhances half-life
in vivo.

17.The ligand of claim 15, wherein said half-life extending
moiety is a polyethylene glycol moiety.

18. The ligand of claim 16, wherein said half-life extending
moiety is an antibody or antibody fragment comprising a
binding site for serum albumin or neonatal Fc receptor.

19. The ligand of claim 18, wherein said antibody or anti-
body fragment is an antibody fragment, and said antibody
fragment is an immunoglobulin single variable domain.

20. The ligand of claim 19, wherein said immunoglobulin
single variable domain competes for binding to human serum
albumin with a dAb selected from the group consisting of
DOM7m-16 (SEQ ID NO:723), DOM7m-12 (SEQ ID
NO:724), DOM7m-26 (SEQ ID NO:725), DOM7r-1 (SEQ
ID NO:726), DOM7r-3 (SEQ ID NO:727), DOM7r-4 (SEQ
ID NO:728), DOM7r-5 (SEQ ID NO:729), DOM7r-7 (SEQ
1D NO:730), DOM7r-8 (SEQ ID NO:731), DOM7h-2 (SEQ
ID NO:732), DOM7h-3 (SEQ ID NO:733), DOM7h-4 (SEQ
ID NO:734), DOM7h-6 (SEQ ID NO:735), DOM7h-1 (SEQ
ID NO:736), DOM7h-7 (SEQ ID NO:737), DOM7h-8 (SEQ
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ID NO:746), DOM7r-13 (SEQ ID NO:747), DOM7t-14
(SEQ ID NO:748), DOM7h-22 (SEQ ID N0O:739), DOM7h-
23 (SEQ ID NO:740), DOM7h-24 (SEQ ID NO:741),
DOM7h-25 (SEQ ID NO:742), DOM7h-26 (SEQ ID
NO:743), DOM7h-21 (SEQ ID NO:744), DOM7h-27 (SEQ
ID NO:745), DOM7r-15 (SEQ ID NO:749), DOM7r-16
(SEQ ID NO:750), DOM7r-17 (SEQ ID NO:751), DOM7r-
18 (SEQ ID NO:752), DOM7r-19 (SEQ ID NO:753),
DOM7r-20 (SEQ ID NO:754), DOM7r-21 (SEQ ID
NO:755), DOM7:-22 (SEQ ID NO:756), DOM7r-23 (SEQ
ID NO:757), DOM7r-24 (SEQ ID NO:758), DOM7r-25
(SEQ ID NO:759), DOM7r-26 (SEQ ID NO:760), DOM7r-
27 (SEQ ID NO:761), DOM7r-28 (SEQ ID NO:762),
DOM7r-29 (SEQ ID NO:763), DOM7r-30 (SEQ ID
NO:764), DOM7:-31 (SEQ ID NO:765), DOM7r-32 (SEQ
ID NO:766), and DOM7r-33 (SEQ ID NO:767).

21. The ligand of claim 20, wherein said immunoglobulin
single variable domain binds human serum albumin com-
prises an amino acid sequence that has at least 90% amino
acid sequence identity with the amino acid sequence of a dAb
selected from the group consisting of DOM7m-16 (SEQ ID
NO:723), DOM7m-12 (SEQ ID NO:724), DOM7m-26 (SEQ
ID NO:725), DOM7r-1 (SEQ ID NO:726), DOM7r-3 (SEQ
1D NO:727), DOM7r-4 (SEQ ID NO:728), DOM7r-5 (SEQ
1D NO:729), DOM7r-7 (SEQ ID NO:730), DOM7r-8 (SEQ
ID NO:731), DOM7h-2 (SEQ ID NO:732), DOM7h-3 (SEQ
1D NO:733), DOM7h-4 (SEQ ID NO:734), DOM7h-6 (SEQ
ID NO:735), DOM7h-1 (SEQ ID NO:736), DOM7h-7 (SEQ
IDNO:737), DOM7h-8 (SEQ ID NO:746), DOM7r-13 (SEQ
ID NO:747), DOM7r-14 (SEQ ID NO:748), DOM7h-22
(SEQID NO:739), DOM7h-23 (SEQ ID NO:740), DOM7h-
24 (SEQ ID NO:741), DOM7h-25 (SEQ ID NO:742),
DOM7h-26 (SEQ ID NO:743), DOM7h-21 (SEQ ID
NO:744), DOM7h-27 (SEQ ID NO:745), DOM7r-15 (SEQ
ID NO:749), DOM7r-16 (SEQ ID NO:750), DOM7r-17
(SEQ ID NO:751), DOM7r-18 (SEQ ID NO:752), DOM7r-
19 (SEQ ID NO:753), DOM7r-20 (SEQ ID NO:754),
DOM7r-21 (SEQ ID NO:755), DOM7r-22 (SEQ ID
NO:756), DOM7r-23 (SEQ ID NO:757), DOM7r-24 (SEQ
ID NO:758), DOM7r-25 (SEQ ID NO:759), DOM7r-26
(SEQ ID NO:760), DOM7r-27 (SEQ ID NO:761), DOM7r-
28 (SEQ ID NO:762), DOM7r-29 (SEQ ID NO:763),
DOM7r-30 (SEQ ID NO:764), DOM7r-31 (SEQ ID
NO:765), DOM7r-32 (SEQ ID NO:766), and DOM7r-33
(SEQ ID NO:767).

22. A ligand comprising a dAb monomer that has binding
specificity for IL-1R1 and inhibits binding of I.-1 and IL.-1ra
to IL-1R1, wherein said dAb monomer is selected from the
group consisting of DOM4-130-30 (SEQ ID NO:3), DOM4-
130-46 (SEQ ID NO:4), DOM4-130-51 (SEQ ID NO:5),
DOM4-130-53 (SEQ ID NO:6), and DOM4-130-54 (SEQ ID
NO:7).

23. The ligand of claim 22, wherein said ligand is a dAb
monomer.

24. The ligand of claim 22, wherein said ligand is a
homodimer, homotrimer or homooligomer of said dAb
monomer.

25. The ligand of claim 22, wherein said ligand is a het-
erodimer, heterotrimer or heterooligomer comprising at least
two different dAb monomers selected from the group con-
sisting of DOM4-130-30 (SEQ ID NO:3), DOM4-130-46
(SEQ ID NO:4), DOM4-130-51 (SEQ ID NO:5), DOM4-
130-53 (SEQ ID NO:6), and DOM4-130-54 (SEQ ID NO:7).
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26. The ligand of claim 22, further comprising a dAb
monomer that binds serum albumin.

27. Theligand of claim 26, wherein said dAb monomer that
binds serum albumin is DOM7h-8 (SEQ ID NO:746).

28. The ligand of claim 27, wherein said ligand comprises
DOM4-130-54 (SEQ ID NO:7) and DOM7h-8 (SEQ ID
NO:746).

29. A ligand comprising a dAb monomer that has binding
specificity for IL-1R1 and inhibits binding of IL.-1 and IL.-1ra
to IL-1R1, and a dAb monomer that has binding specificity
for TNFR1.

30. The ligand of claim 29, wherein said dAb monomer that
has binding specificity for IL-1R1 and inhibits binding of
IL-1 and IL-1ra to IL-1R1 competes for binding to IL-1R1
with a dAb selected from the group consisting of DOM4-130-
30 (SEQ IDNO:3), DOM4-130-46 (SEQ ID NO:4), DOM4-
130-51 (SEQ ID NO:5), DOM4-130-53 (SEQ ID NO:6),
DOM4-130-54 (SEQ ID NO:7), DOM4-130 (SEQ ID
NO:215), DOM4-130-1 (SEQ ID NO:216), DOM4-130-2
(SEQIDNO:217), DOM4-130-3 (SEQIDNO:218), DOM4-
130-4 (SEQ ID NO:219), DOM4-130-5 (SEQ ID NO:220),
DOM4-130-6 (SEQ ID NO:221), DOM4-130-7 (SEQ ID
NO:222), DOM4-130-8 (SEQ ID NO:223), DOM4-130-9
(SEQ ID NO:224), DOM4-130-10 (SEQ ID NO:225),
DOM4-130-11 (SEQ ID NO:226), DOM4-130-12 (SEQ ID
NO:227), DOM4-130-13 (SEQ ID NO:228), DOM4-130-14
(SEQ ID NO:229), DOM4-130-15 (SEQ ID NO:230),
DOM4-130-16 (SEQ ID NO:231), DOM4-130-17 (SEQ ID
NO:232), DOM4-130-18 (SEQ ID NO:233), DOM4-130-19
(SEQ ID NO:234), DOM4-130-20 (SEQ ID NO:235),
DOM4-130-21 (SEQ ID NO:236), DOM4-130-22 (SEQ ID
NO:237), DOM4-130-23 (SEQ ID NO:238), DOM4-130-24
(SEQ ID NO:239), DOM4-130-25 (SEQ ID NO:240),
DOM4-130-26 (SEQ ID NO:241), DOM4-130-27 (SEQ ID
NO:242), DOM4-130-28 (SEQ ID NO:243), DOM4-130-31
(SEQ ID NO:244), DOM4-130-32 (SEQ ID NO:245),
DOM4-130-33 (SEQ ID NO:246), DOM4-130-34 (SEQ ID
NO:247), DOM4-130-35 (SEQ ID NO:248), DOM4-130-36
(SEQ ID NO:249), DOM4-130-37 (SEQ ID NO:250),
DOM4-130-38 (SEQ ID NO:251), DOM4-130-39 (SEQ ID
NO:252), DOM4-130-40 (SEQ ID NO:253), DOM4-130-41
(SEQ ID NO:254), DOM4-130-42 (SEQ ID NO:255),
DOM4-130-43 (SEQ ID NO:256), DOM4-130-44 (SEQ ID
NO:257), DOM4-130-45 (SEQ ID NO:258), DOM4-130-46
(SEQ ID NO:259), DOM4-130-47 (SEQ ID NO:260),
DOM4-130-48 (SEQ ID NO:261), DOM4-130-49 (SEQ ID
NO:262), DOM4-130-50 (SEQ ID NO:263), DOM4-130-51
(SEQ ID NO:264), DOM4-130-52 (SEQ ID NO:265),
DOM4-130-53 (SEQ ID NO:266), DOM4-130-54 (SEQ ID
NO:267), DOM4-130-55 (SEQ ID NO:268), DOM4-130-56
(SEQ ID NO:269), DOM4-130-57 (SEQ ID NO:270),
DOM4-130-58 (SEQ ID NO:271), DOM4-130-59 (SEQ ID
NO:272), DOM4-130-60 (SEQ ID NO:273), DOM4-130-61
(SEQ ID NO:274), DOM4-130-62 (SEQ ID NO:275),
DOM4-130-63 (SEQ ID NO:276), DOM4-130-64 (SEQ ID
NO:277), DOM4-130-65 (SEQ ID NO:278), DOM4-130-66
(SEQ ID NO:279), DOM4-130-67 (SEQ ID NO:280),
DOM4-130-68 (SEQ ID NO:281), DOM4-130-69 (SEQ ID
NO:282), DOM4-130-70 (SEQ ID NO:283), DOM4-130-71
(SEQ ID NO:284), DOM4-130-72 (SEQ ID NO:285),
DOM4-130-73 (SEQ ID NO:286), DOM4-130-74 (SEQ ID
NO:287), DOM4-130-75 (SEQ ID NO:288), DOM4-130-76
(SEQ ID NO:289), DOM4-130-77 (SEQ ID NO:290),
DOM4-130-78 (SEQ ID NO:291), DOM4-130-79 (SEQ ID
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N0:292), DOM4-130-80 (SEQ ID N0:293), DOM4-130-81
(SEQ ID NO:294), DOM4-130-82 (SEQ ID NO:295),
DOM4-130-83 (SEQ ID NO:296), DOM4-130-84 (SEQ ID
NO:297), DOM4-130-85 (SEQ ID NO:298), DOM4-130-36
(SEQ ID NO:299), DOM4-130-87 (SEQ ID NO:300),
DOM4-130-88 (SEQ ID NO:301), DOM4-130-89 (SEQ ID
NO:302), DOM4-130-90 (SEQ ID NO:303), DOM4-130-91
(SEQ ID NO:304), DOM4-130-92 (SEQ ID NO:305),
DOM4-130-93 (SEQ ID NO:306), DOM4-130-94 (SEQ ID
NO:307), DOM4-130-95 (SEQ ID NO:308), DOM4-130-96
(SEQ ID NO:309), DOM4-130-97 (SEQ ID NO:310),
DOM4-130-98 (SEQ ID NO:311), DOM4-130-99 (SEQ ID
NO:312), DOM4-130-100 (SEQ ID NO:313), DOM4-130-
101 (SEQ ID NO:314), DOM4-130-102 (SEQ ID NO:315),
DOM4-130-103 (SEQ ID NO:316), DOM4-130-104 (SEQ
ID NO:317), DOM4-130-105 (SEQ ID NO:318), DOM4-
130-106 (SEQ ID NO:319), DOM4-130-107 (SEQ ID
NO:320), DOM4-130-108 (SEQ ID NO:321), DOM4-130-
109 (SEQ ID NO:322), DOM4-130-110 (SEQ ID NO:323),
DOM4-130-111 (SEQ ID NO:324), DOM4-130-112 (SEQ
ID NO:325), DOM4-130-113 (SEQ ID NO:326), DOM4-
130-114 (SEQ ID NO:327), DOM4-130-115 (SEQ ID
NO:328), DOM4-130-116 (SEQ ID NO:329), DOM4-130-
117 (SEQ ID NO:330), DOM4-130-118 (SEQ ID NO:331),
DOM4-130-119 (SEQ ID NO:332), DOM4-130-120 (SEQ
ID NO:333), DOM4-130-121 (SEQ ID NO:334), DOM4-
130-122 (SEQ ID NO:335), DOM4-130-123 (SEQ ID
NO:336), DOM4-130-124 (SEQ ID NO:337), DOM4-130-
125 (SEQ ID NO:338), DOM4-130-126 (SEQ ID N0O:339),
DOM4-130-127 (SEQ ID NO:340), DOM4-130-128 (SEQ
ID NO:341), DOM4-130-129 (SEQ ID NO:342), DOM4-
130-130 (SEQ ID NO:343), DOM4-130-131 (SEQ ID
NO:344), DOM4-130-132 (SEQ ID NO:345), and DOM4-
130-133 (SEQ ID NO:346).

31.Theligand of claim 30, wherein said dAb monomer that
has binding specificity for IL-1R1 and inhibits binding of
IL-1 and IL.-1rato IL.-1R1 comprises an amino acid sequence
that has at least about 90% amino acid sequence identity with
the amino acid sequence of a dAb selected from the group
consisting of DOM4-130-30 (SEQ ID NO:3), DOM4-130-46
(SEQ ID NO:4), DOM4-130-51 (SEQ ID NO:5), DOM4-
130-53 (SEQ ID NO:6), DOM4-130-54 (SEQ ID NO:7),
DOM4-130 (SEQ ID NO:215), DOM4-130-1 (SEQ ID
NO:216), DOM4-130-2 (SEQ ID NO:217), DOM4-130-3
(SEQIDNO:218), DOM4-130-4 (SEQIDNO:219), DOM4-
130-5 (SEQ ID NO:220), DOM4-130-6 (SEQ ID NO:221),
DOM4-130-7 (SEQ ID NO:222), DOM4-130-8 (SEQ ID
NO:223), DOM4-130-9 (SEQ ID NO:224), DOM4-130-10
(SEQ ID NO:225), DOM4-130-11 (SEQ ID NO:226),
DOM4-130-12 (SEQ ID NO:227), DOM4-130-13 (SEQ ID
NO:228), DOM4-130-14 (SEQ ID NO:229), DOM4-130-15
(SEQ ID NO:230), DOM4-130-16 (SEQ ID NO:231),
DOM4-130-17 (SEQ ID NO:232), DOM4-130-18 (SEQ ID
NO:233), DOM4-130-19 (SEQ ID NO:234), DOM4-130-20
(SEQ ID NO:235), DOM4-130-21 (SEQ ID NO:236),
DOM4-130-22 (SEQ ID NO:237), DOM4-130-23 (SEQ ID
NO:238), DOM4-130-24 (SEQ ID NO:239), DOM4-130-25
(SEQ ID NO:240), DOM4-130-26 (SEQ ID NO:241),
DOM4-130-27 (SEQ ID NO:242), DOM4-130-28 (SEQ ID
NO:243), DOM4-130-31 (SEQ ID NO:244), DOM4-130-32
(SEQ ID NO:245), DOM4-130-33 (SEQ ID NO:246),
DOM4-130-34 (SEQ ID NO:247), DOM4-130-35 (SEQ ID
NO:248), DOM4-130-36 (SEQ ID NO:249), DOM4-130-37
(SEQ ID NO:250), DOM4-130-38 (SEQ ID NO:251),
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DOM4-130-39 (SEQ ID NO:252), DOM4-130-40 (SEQ ID
NO:253), DOM4-130-41 (SEQ ID NO:254), DOM4-130-42
(SEQ ID NO:255), DOM4-130-43 (SEQ ID NO:256),
DOM4-130-44 (SEQ ID NO:257), DOM4-130-45 (SEQ ID
NO:258), DOM4-130-46 (SEQ ID NO:259), DOM4-130-47
(SEQ ID NO:260), DOM4-130-48 (SEQ ID NO:261),
DOM4-130-49 (SEQ ID NO:262), DOM4-130-50 (SEQ 1D
NO:263), DOM4-130-51 (SEQ ID NO:264), DOM4-130-52
(SEQ ID NO:265), DOM4-130-53 (SEQ ID NO:266),
DOM4-130-54 (SEQ ID NO:267), DOM4-130-55 (SEQ ID
NO:268), DOM4-130-56 (SEQ ID NO:269), DOM4-130-57
(SEQ ID NO:270), DOM4-130-58 (SEQ ID NO:271),
DOM4-130-59 (SEQ ID NO:272), DOM4-130-60 (SEQ 1D
NO:273), DOM4-130-61 (SEQ ID NO:274), DOM4-130-62
(SEQ ID NO:275), DOM4-130-63 (SEQ ID NO:276),
DOM4-130-64 (SEQ ID NO:277), DOM4-130-65 (SEQ ID
NO:278), DOM4-130-66 (SEQ ID N0:279), DOM4-130-67
(SEQ ID NO:280), DOM4-130-68 (SEQ ID NO:281),
DOM4-130-69 (SEQ ID NO:282), DOM4-130-70 (SEQ ID
NO:283), DOM4-130-71 (SEQ ID NO:284), DOM4-130-72
(SEQ ID NO:285), DOM4-130-73 (SEQ ID NO:286),
DOM4-130-74 (SEQ ID NO:287), DOM4-130-75 (SEQ ID
NO:288), DOM4-130-76 (SEQ ID NO:289), DOM4-130-77
(SEQ ID NO:290), DOM4-130-78 (SEQ ID NO:291),
DOM4-130-79 (SEQ ID N0:292), DOM4-130-80 (SEQ ID
N0:293), DOM4-130-81 (SEQ ID N0:294), DOM4-130-82
(SEQ ID NO:295), DOM4-130-83 (SEQ ID NO:296),
DOM4-130-84 (SEQ ID N0:297), DOM4-130-85 (SEQ ID
NO:298), DOM4-130-86 (SEQ ID N0:299), DOM4-130-87
(SEQ ID NO:300), DOM4-130-88 (SEQ ID NO:301),
DOM4-130-89 (SEQ ID NO:302), DOM4-130-90 (SEQ ID
NO:303), DOM4-130-91 (SEQ ID NO:304), DOM4-130-92
(SEQ ID NO:305), DOM4-130-93 (SEQ ID NO:306),
DOM4-130-94 (SEQ ID NO:307), DOM4-130-95 (SEQ ID
NO:308), DOM4-130-96 (SEQ ID NO:309), DOM4-130-97
(SEQ ID NO:310), DOM4-130-98 (SEQ ID NO:311),
DOM4-130-99 (SEQ ID NO:312), DOM4-130-100 (SEQ ID
NO:313), DOM4-130-101 (SEQ ID NO:314), DOM4-130-
102 (SEQ ID NO:315), DOM4-130-103 (SEQ ID NO:316),
DOM4-130-104 (SEQ ID NO:317), DOM4-130-105 (SEQ
ID NO:318), DOM4-130-106 (SEQ ID NO:319), DOM4-
130-107 (SEQ ID NO:320), DOM4-130-108 (SEQ ID
NO:321), DOM4-130-109 (SEQ ID NO:322), DOM4-130-
110 (SEQ ID NO:323), DOM4-130-111 (SEQ ID NO:324),
DOM4-130-112 (SEQ ID NO:325), DOM4-130-113 (SEQ
ID NO:326), DOM4-130-114 (SEQ ID NO:327), DOM4-
130-115 (SEQ ID NO:328), DOM4-130-116 (SEQ ID
NO:329), DOM4-130-117 (SEQ ID NO:330), DOM4-130-
118 (SEQ ID NO:331), DOM4-130-119 (SEQ ID NO:332),
DOM4-130-120 (SEQ ID NO:333), DOM4-130-121 (SEQ
ID NO:334), DOM4-130-122 (SEQ ID NO:335), DOM4-
130-123 (SEQ ID NO:336), DOM4-130-124 (SEQ ID
NO:337), DOM4-130-125 (SEQ ID NO:338), DOM4-130-
126 (SEQ ID NO:339), DOM4-130-127 (SEQ ID NO:340),
DOM4-130-128 (SEQ ID NO:341), DOM4-130-129 (SEQ
ID NO:342), DOM4-130-130 (SEQ ID NO:343), DOM4-
130-131 (SEQ ID NO:344), DOM4-130-132 (SEQ ID
NO:345), and DOM4-130-133 (SEQ ID NO:346).

32. Theligand of claim 29, wherein said dAb monomer that
has binding specificity for TNFR1 competes for binding to
TNFR1 with a dAb selected from the group consisting of
TAR2h-12 (SEQ ID NO:785), TAR2h-13 (SEQ ID NO:786),
TAR2h-14 (SEQ ID NO:787), TAR2h-16 (SEQ ID NO:788),
TAR2h-17 (SEQ ID NO:789), TAR2h-18 (SEQ ID NO:790),
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TAR2h-19 (SEQ ID NO:791), TAR2h-20 (SEQ ID NO:792),
TAR2h-21 (SEQ ID NO:793), TAR2h-22 (SEQ ID NO:794),
TAR2h-23 (SEQ ID NO:795), TAR2h-24 (SEQ ID NO:796),
TAR2h-25 (SEQ ID NO:797), TAR2h-26 (SEQ ID NO:798),
TAR2h-27 (SEQ ID NO:799), TAR2h-29 (SEQ ID NO:300),
TAR2h-30 (SEQ ID NO:801), TAR2h-32 (SEQ ID NO:802),
TAR2h-33 (SEQ ID NO:803), TAR2h-10-1 (SEQ ID
NO:804), TAR2h-10-2 (SEQ ID NO:805), TAR2h-10-3
(SEQ ID NO:806), TAR2h-10-4 (SEQ ID NO:807), TAR2h-
10-5 (SEQ ID NO:808), TAR2h-10-6 (SEQ ID NO:809),
TAR2h-10-7 (SEQ ID NO:810), TAR2h-10-8 (SEQ ID
NO:811), TAR2h-10-9 (SEQ ID NO:812), TAR2h-10-10
(SEQIDNO:813), TAR2h-10-11 (SEQID NO:814), TAR2h-
10-12 (SEQ ID NO:815), TAR2h-10-13 (SEQ ID NO:816),
TAR2h-10-14 (SEQ ID NO:817), TAR2h-10-15 (SEQ ID
NO: 818), TAR2h-10-16 (SEQ ID NO: 819), TAR2h-10-17
(SEQ ID NO:820), TAR2h-10-18 (SEQ ID NO: 821),
TAR2h-10-19 (SEQ ID NO: 822), TAR2h-10-20 (SEQ ID
NO: 823), TAR2h-10-21 (SEQ ID NO: 824), TAR2h-10-22
(SEQ ID NO: 825), TAR2h-10-27 (SEQ ID NO:826),
TAR2h-10-29 (SEQ ID NO:827), TAR2h-10-31 (SEQ ID
NO:828), TAR2h-10-35 (SEQ ID NO:829), TAR2h-10-36
(SEQID NO:830), TAR2h-10-37 (SEQID NO:831), TAR2h-
10-38 (SEQ ID NO:832), TAR2h-10-45 (SEQ ID NO:833),
TAR2h-10-47 (SEQ ID NO:834), TAR2h-10-48 (SEQ ID
NO:835), TAR2h-10-57 (SEQ ID NO:836), TAR2h-10-56
SEQID NO:837), TAR2h-10-58 (SEQ ID NO:838), TAR2h-
10-66 (SEQ ID NO:839), TAR2h-10-64 (SEQ ID NO:840),
TAR2h-10-65 (SEQ ID NO:841), TAR2h-10-68 (SEQ ID
NO:842), TAR2h-10-69 (SEQ ID NO: 843), TAR2h-10-67
(SEQ ID NO: 844), TAR2h-10-61 (SEQ ID NO: 845),
TAR2h-10-62 (SEQ ID NO:846), TAR2h-10-63 (SEQ ID
NO:847), TAR2h-10-60 (SEQ ID NO:848), TAR2h-10-55
(SEQID NO:849), TAR2h-10-59 (SEQID NO:850), TAR2h-
10-70 (SEQ ID NO:851), TAR2h-34 (SEQ ID NO:852),
TAR2h-35 (SEQ ID NO:853), TAR2h-36 (SEQ ID NO:854),
TAR2h-37 (SEQ ID NO:855), TAR2h-38 (SEQ ID NO:856),
TAR2h-39 (SEQ ID NO:857), TAR2h-40 (SEQ ID NO:858),
TAR2h-41 (SEQ ID NO:859), TAR2h-42 (SEQ ID NO:860),
TAR2h-43 (SEQ ID NO:861), TAR2h-44 (SEQ ID NO:862),
TAR2h-45 (SEQ ID NO:863), TAR2h-47 (SEQ ID NO:864),
TAR2h-48 (SEQ ID NO:865), TAR2h-50 (SEQ ID NO:866),
TAR2h-51 (SEQ ID NO:867), TAR2h-66 (SEQ ID NO:868),
TAR2h-67 (SEQ ID NO:869), TAR2h-68 (SEQ ID NO:870),
TAR2h-70 (SEQ ID NO:871), TAR2h-71 (SEQ ID NO:872),
TAR2h-72 (SEQ ID NO:873), TAR2h-73 (SEQ ID NO:874),
TAR2h-74 (SEQ ID NO:875), TAR2h-75 (SEQ ID NO:876),
TAR2h-76 (SEQ ID NO:877), TAR2h-77 (SEQ ID NO:878),
TAR2h-78 (SEQ ID NO:879), TAR2h-79 (SEQ ID NO:830),
TAR2h-15 (SEQ ID NO:881), TAR2h-131-8 (SEQ ID
NO:882), TAR2h-131-24 (SEQ ID NO:883), TAR2h-15-8
(SEQ ID NO:884), TAR2h-15-8-1 (SEQ ID NO:885),
TAR2h-15-8-2 (SEQ ID NO:886), TAR2h-185-23 (SEQ ID
NO:887), TAR2h-154-10-5 (SEQ ID NO:888), TAR2h-14-2
(SEQID NO:889), TAR2h-151-8 (SEQID NO:890), TAR2h-
152-7 (SEQ ID NO:891), TAR2h-35-4 (SEQ ID NO:892),
TAR2h-154-7 (SEQ ID NO: 893), TAR2h-80 (SEQ ID NO:
894), TAR2h-81 (SEQ ID NO: 895), TAR2h-82 (SEQ ID
NO:896), TAR2h-83 (SEQ ID NO:897), TAR2h-84 (SEQ ID
NO:898), TAR2h-85 (SEQ ID NO:899), TAR2h-86 (SEQ ID
NO:900), TAR2h-87 (SEQ ID NO:901), TAR2h-88 (SEQ ID
N0:902), TAR2h-89 (SEQ ID NO:903), TAR2h-90 (SEQ ID
NO:904), TAR2h-91 (SEQ ID NO:905), TAR2h-92 (SEQ ID
NO:906), TAR2h-93 (SEQ ID NO:907), TAR2h-94 (SEQ ID
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NO:908), TAR2h-95 (SEQ ID NO:909), TAR2h-96 (SEQ ID
NO:910), TAR2h-97 (SEQ ID NO:911), TAR2h-99 (SEQ ID
NO:912), TAR2h-100 (SEQ ID NO:913), TAR2h-101 (SEQ
ID NO:914), TAR2h-102 (SEQ ID NO:915), TAR2h-103
(SEQ ID NO:916), TAR2h-104 (SEQ ID NO:917), TAR2h-
105 (SEQ ID NO:918), TAR2h-106 (SEQ ID NO:919),
TAR2h-107 (SEQ ID NO:920), TAR2h-108 (SEQ ID
NO:921), TAR2h-109 (SEQ ID N0:922), TAR2h-110 (SEQ
ID N0:923), TAR2h-111 (SEQ ID NO:924), TAR2h-112
(SEQID NO:925), TAR2h-13 (SEQ ID N0:926), TAR2h-14
(SEQ ID NO:927), TAR2h-15 (SEQ ID N0:928), TAR2h-16
(SEQ ID NO:929), TAR2h-117 (SEQ ID N0O:930), TAR2h-
118 (SEQ ID NO:931), TAR2h-119 (SEQ ID NO:932),
TAR2h-120 (SEQ ID NO:933), TAR2h-121 (SEQ ID
NO:934), TAR2h-122 (SEQ ID NO:935), TAR2h-123 (SEQ
ID NO:936), TAR2h-124 (SEQ ID NO:937), TAR2h-125
(SEQ ID NO:938), TAR2h-126 (SEQ ID N0O:939), TAR2h-
127 (SEQ ID NO:940), TAR2h-128 (SEQ ID NO:941),
TAR2h-129 (SEQ ID NO:942), TAR2h-130 (SEQ ID
NO:943), TAR2h-131 (SEQ ID NO:944), TAR2h-132 (SEQ
ID NO:945), TAR2h-133 (SEQ ID NO:946), TAR2h-151
(SEQ ID NO:947), TAR2h-152 (SEQ ID NO:948), TAR2h-
153 (SEQ ID NO:949), TAR2h-154 (SEQ ID NO:950),
TAR2h-159 (SEQ ID NO:951), TAR2h-165 (SEQ ID
N0:952), TAR2h-166 (SEQ ID NO:953), TAR2h-168 (SEQ
ID NO:954), TAR2h-171 (SEQ ID NO:955), TAR2h-172
(SEQ ID NO:956), TAR2h-173 (SEQ ID N0O:957), TAR2h-
174 (SEQ ID NO:958), TAR2h-176 (SEQ ID NO:959),
TAR2h-178 (SEQ ID NO:960), TAR2h-201 (SEQ ID
NO:961), TAR2h-202 (SEQ ID N0:962), TAR2h-203 (SEQ
ID NO:963), TAR2h-204 (SEQ ID NO:964), TAR2h-185-25
(SEQ ID NO:965), TAR2h-154-10 SEQ ID NO:966),
TAR2h-205 (SEQ ID NO:967), TAR2h-10 (SEQ ID
NO:968), TAR2h-5 (SEQ ID NO:969), TAR2h-5d1 (SEQ ID
NO:970), TAR2h-5d2 (SEQ ID NO:971), TAR2h-5d3 (SEQ
ID NO:972), TAR2h-5d4 (SEQ ID NO:973), TAR2h-5d5
(SEQ ID NO:974), TAR2h-5d6 (SEQ ID NO:975), TAR2h-
547 (SEQ ID N0:976), TAR2h-5d8 (SEQ ID NO:977),
TAR2h-5d9 (SEQ ID NO:978), TAR2h-5d10 (SEQ ID
N0:979), TAR2h-5d11 (SEQ ID NO:980), TAR2h-5d12
(SEQ ID NO:981), and TAR2h-5d13 (SEQ ID NO:982).

33. Theligand of claim 32, wherein said dAb monomer that
has binding specificity for TNFR1 comprises an amino acid
sequence that has at least about 90% amino acid sequence
identity with the amino acid sequence of a dAb selected from
the group consisting of TAR2h-12 (SEQ ID NO:785),
TAR2h-13 (SEQ ID NO:786), TAR2h-14 (SEQ ID NO:787),
TAR2h-16 (SEQ ID NO:788), TAR2h-17 (SEQ ID NO:789),
TAR2h-18 (SEQ ID NO:790), TAR2h-19 (SEQ ID NO:791),
TAR2h-20 (SEQ ID NO:792), TAR2h-21 (SEQ ID NO:793),
TAR2h-22 (SEQ ID NO:794), TAR2h-23 (SEQ ID NO:795),
TAR2h-24 (SEQ ID NO:796), TAR2h-25 (SEQ ID NO:797),
TAR2h-26 (SEQ ID NO:798), TAR2h-27 (SEQ ID NO:799),
TAR2h-29 (SEQ ID NO:800), TAR2h-30 (SEQ ID NO:801),
TAR2h-32 (SEQ ID NO:802), TAR2h-33 (SEQ ID NO:803),
TAR2h-10-1 (SEQ ID NO:804), TAR2h-10-2 (SEQ ID
NO:805), TAR2h-10-3 (SEQ ID NO:806), TAR2h-10-4
(SEQID NO:807), TAR2h-10-5 (SEQ ID NO:808), TAR2h-
10-6 (SEQ ID NO:809), TAR2h-10-7 (SEQ ID NO:810),
TAR2h-10-8 (SEQ ID NO: 811), TAR2h-10-9 (SEQ ID NO:
812), TAR2h-10-10 (SEQ ID NO: 813), TAR2h-10-11 (SEQ
IDNO:814), TAR2h-10-12 (SEQID NO:815), TAR2h-10-13
(SEQ ID NO: 816), TAR2h-10-14 (SEQ ID NO:817),
TAR2h-10-15 (SEQ ID NO:818), TAR2h-10-16 (SEQ ID
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NO:819), TAR2h-10-17 (SEQ ID NO: 820), TAR2h-10-18
(SEQ ID NO: 821), TAR2h-10-19 (SEQ ID NO: 822),
TAR2h-10-20 (SEQ ID NO: 823), TAR2h-10-21 (SEQ ID
NO:824), TAR2h-10-22 (SEQ ID NO:825), TAR2h-10-27
(SEQID NO:826), TAR2h-10-29 (SEQID NO:827), TAR2h-
10-31 (SEQ ID NO:828), TAR2h-10-35 (SEQ ID NO:829),
TAR2h-10-36 (SEQ ID NO:830), TAR2h-10-37 (SEQ ID
NO:831), TAR2h-10-38 (SEQ ID NO:832), TAR2h-10-45
(SEQIDNO:833), TAR2h-10-47 (SEQID NO:834), TAR2h-
10-48 (SEQ ID NO:835), TAR2h-10-57 (SEQ ID NO:836),
TAR2h-10-56 SEQ ID NO:837), TAR2h-10-58 (SEQ ID
NO:838), TAR2h-10-66 (SEQ ID NO:839), TAR2h-10-64
(SEQ ID NO:840), TAR2h-10-65 (SEQ ID NO: 841),
TAR2h-10-68 (SEQ ID NO: 842), TAR2h-10-69 (SEQ ID
NO: 843), TAR2h-10-67 (SEQ ID NO:844), TAR2h-10-61
(SEQID NO:845), TAR2h-10-62 (SEQID NO:846), TAR2h-
10-63 (SEQ ID NO:847), TAR2h-10-60 (SEQ ID NO:848),
TAR2h-10-55 (SEQ ID NO:849), TAR2h-10-59 (SEQ ID
NO:850), TAR2h-10-70 (SEQ ID NO:851), TAR2h-34 (SEQ
ID NO:852), TAR2h-35 (SEQ ID NO:853), TAR2h-36 (SEQ
ID NO:854), TAR2h-37 (SEQ ID NO:855), TAR2h-38 (SEQ
ID NO:856), TAR2h-39 (SEQ ID NO:857), TAR2h-40 (SEQ
ID NO:858), TAR2h-41 (SEQ ID NO:859), TAR2h-42 (SEQ
ID NO:860), TAR2h-43 (SEQ ID NO:861), TAR2h-44 (SEQ
ID NO:862), TAR2h-45 (SEQ ID NO:863), TAR2h-47 (SEQ
ID NO:864), TAR2h-48 (SEQ ID NO:865), TAR2h-50 (SEQ
ID NO:866), TAR2h-51 (SEQ ID NO:867), TAR2h-66 (SEQ
ID NO:868), TAR2h-67 (SEQ ID NO:869), TAR2h-68 (SEQ
ID NO:870), TAR2h-70 (SEQ ID NO:871), TAR2h-71 (SEQ
ID NO:872), TAR2h-72 (SEQ ID NO:873), TAR2h-73 (SEQ
ID NO:874), TAR2h-74 (SEQ ID NO:875), TAR2h-75 (SEQ
ID NO:876), TAR2h-76 (SEQ ID NO:877), TAR2h-77 (SEQ
ID NO:878), TAR2h-78 (SEQ ID NO:879), TAR2h-79 (SEQ
ID NO:880), TAR2h-15 (SEQ ID NO:881), TAR2h-131-8
(SEQ ID NO:882), TAR2h-131-24 (SEQ ID NO:883),
TAR2h-15-8 (SEQ ID NO:884), TAR2h-15-8-1 (SEQ ID
NO:885), TAR2h-15-8-2 (SEQ ID NO:886), TAR2h-185-23
(SEQ ID NO:887), TAR2h-154-10-5 (SEQ ID NO:888),
TAR2h-14-2 (SEQ ID NO:889), TAR2h-151-8 (SEQ ID
NO:890), TAR2h-152-7 (SEQ ID NO: 891), TAR2h-35-4
(SEQ ID NO: 892), TAR2h-154-7 (SEQ ID NO: 893),
TAR2h-80 (SEQ ID NO:894), TAR2h-81 (SEQ ID NO:895),
TAR2h-82 (SEQ ID NO:896), TAR2h-83 (SEQ ID NO:897),
TAR2h-84 (SEQ ID NO:898), TAR2h-85 (SEQ ID NO:899),
TAR2h-86 (SEQ ID NO:900), TAR2h-87 (SEQ ID NO:901),
TAR2h-88 (SEQ ID NO:902), TAR2h-89 (SEQ ID NO:903),
TAR2h-90 (SEQ ID NO:904), TAR2h-91 (SEQ ID NO:905),
TAR2h-92 (SEQ ID NO:906), TAR2h-93 (SEQ ID NO:907),
TAR2h-94 (SEQ ID NO:908), TAR2h-95 (SEQ ID NO:909),
TAR2h-96 (SEQ ID NO:910), TAR2h-97 (SEQ ID NO:911),
TAR2h-99 (SEQ ID NO: 912), TAR2h-100 (SEQ ID NO:
913), TAR2h-101 (SEQ ID NO:914), TAR2h-102 (SEQ ID
NO:915), TAR2h-103 (SEQ ID NO:916), TAR2h-104 (SEQ
ID NO:917), TAR2h-105 (SEQ ID NO:918), TAR2h-106
(SEQ ID NO:919), TAR2h-107 (SEQ ID N0O:920), TAR2h-
108 (SEQ ID NO:921), TAR2h-109 (SEQ ID N0:922),
TAR2h-110 (SEQ ID NO:923), TAR2h-111 (SEQ ID
NO:924), TAR2h-112 (SEQ ID N0:925), TAR2h-113 (SEQ
ID NO:926), TAR2h-114 (SEQ ID NO:927), TAR2h-115
(SEQ ID NO:928), TAR2h-116 (SEQ ID N0O:929), TAR2h-
117 (SEQ ID NO:930), TAR2h-118 (SEQ ID NO:931),
TAR2h-119 (SEQ ID NO:932), TAR2h-120 (SEQ ID
NO:933), TAR2h-121 (SEQ ID NO:934), TAR2h-122 (SEQ
ID N0:935), TAR2h-123 (SEQ ID NO:936), TAR2h-124
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(SEQ ID NO:937), TAR2h-125 (SEQ ID NO:938), TAR2h-
126 (SEQ ID NO:939), TAR2h-127 (SEQ ID NO:940),
TAR2h-128 (SEQ ID NO:941), TAR2h-129 (SEQ ID
NO:942), TAR2h-130 (SEQ ID NO:943), TAR2h-131 (SEQ
ID NO:944), TAR2h-132 (SEQ ID NO:945), TAR2h-133
(SEQ ID NO:946), TAR2h-151 (SEQ ID NO:947), TAR2h-
152 (SEQ ID NO:948), TAR2h-153 (SEQ ID NO:949),
TAR2h-154 (SEQ ID NO:950), TAR2h-159 (SEQ ID
NO:951), TAR2h-165 (SEQ ID NO:952), TAR2h-166 (SEQ
ID NO:953), TAR2h-168 (SEQ ID NO:954), TAR2h-171
(SEQ ID NO:955), TAR2h-172 (SEQ ID NO:956), TAR2h-
173 (SEQ ID NO:957), TAR2h-174 (SEQ ID NO:958),
TAR2h-176 (SEQ ID NO:959), TAR2h-178 (SEQ ID
NO:960), TAR2h-201 (SEQ ID NO:961), TAR2h-202 (SEQ
ID NO:962), TAR2h-203 (SEQ ID NO:963), TAR2h-204
(SEQ ID NO:964), TAR2h-185-25 (SEQ ID NO:965),
TAR2h-154-10 SEQ ID NO:966), TAR2h-205 (SEQ ID
NO:967), TAR2h-10 (SEQ ID NO:968), TAR2h-5 (SEQ ID
NO:969), TAR2h-5d1 (SEQ ID NO:970), TAR2h-5d2 (SEQ
ID NO:971), TAR2h-5d3 (SEQ ID NO:972), TAR2h-5d4
(SEQ ID NO:973), TAR2h-5d5 (SEQ ID NO:974), TAR2h-
5d6 (SEQ ID NO:975), TAR2h-5d7 (SEQ ID NO:976),
TAR2h-5d8 (SEQ ID NO:977), TAR2h-5d9 (SEQ ID
NO:978), TAR2h-5d10 (SEQ ID NO:979), TAR2h-5d11
(SEQ ID NO:980), TAR2h-5d12 (SEQ ID NO:981), and
TAR2h-5d13 (SEQ ID NO:982).

34. The ligand of claim 29 further comprising a half-life
extending moiety.

35. The ligand of claim 34, wherein said half-life extending
moiety is a polyalkylene glycol moiety, serum albumin or a
fragment thereof, transferrin receptor or a transferrin-binding
portion thereof, or an antibody or antibody fragment com-
prising a binding site for a polypeptide that enhances half-life
in vivo.

36. The ligand of claim 35, wherein said half-life extending
moiety is a polyethylene glycol moiety.

37. The ligand of claim 35, wherein said half-life extending
moiety is an antibody or antibody fragment comprising a
binding site for serum albumin or neonatal Fc receptor.

38. The ligand of claim 37, wherein said antibody or anti-
body fragment is an antibody fragment, and said antibody
fragment is an immunoglobulin single variable domain.

39. The ligand of claim 38, wherein said immunoglobulin
single variable domain competes for binding to human serum
albumin with a dAb selected from the group consisting of
DOM7m-16 (SEQ ID NO:723), DOM7m-12 (SEQ ID
NO:724), DOM7m-26 (SEQ ID NO:725), DOM7r-1 (SEQ
ID NO:726), DOM7r-3 (SEQ ID NO:727), DOM7r-4 (SEQ
ID NO:728), DOM7r-5 (SEQ ID NO:729), DOM7r-7 (SEQ
1D NO:730), DOM7r-8 (SEQ ID NO:731), DOM7h-2 (SEQ
ID NO:732), DOM7h-3 (SEQ ID NO:733), DOM7h-4 (SEQ
ID NO:734), DOM7h-6 (SEQ ID NO:735), DOM7h-1 (SEQ
ID NO:736), DOM7h-7 (SEQ ID NO:737), DOM7h-8 (SEQ
ID NO:746), DOM7r-13 (SEQ ID NO:747), DOM7r-14
(SEQID NO:748), DOM7h-22 (SEQ ID NO:739), DOM7h-
23 (SEQ ID NO:740), DOM7h-24 (SEQ ID NO:741),
DOM7h-25 (SEQ ID NO:742), DOM7h-26 (SEQ ID
NO:743), DOM7h-21 (SEQ ID NO:744), DOM7h-27 (SEQ
ID NO:745), DOM7r-15 (SEQ ID NO:749), DOM7r-16
(SEQ ID NO:750), DOM7r-17 (SEQ ID NO:751), DOM7r-
18 (SEQ ID NO:752), DOM7r-19 (SEQ ID NO:753),
DOM7r-20 (SEQ ID NO:754), DOM7r-21 (SEQ ID
NO:755), DOM7r-22 (SEQ ID NO:756), DOM7r-23 (SEQ
ID NO:757), DOM7r-24 (SEQ ID NO:758), DOM7r-25
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(SEQ ID NO:759), DOM7r-26 (SEQ ID NO:760), DOM7r-
27 (SEQ ID NO:761), DOM7r-28 (SEQ ID NO:762),
DOM7r-29 (SEQ ID NO:763), DOM7r-30 (SEQ ID
NO:764), DOM7r-31 (SEQ ID NO:765), DOM7r-32 (SEQ
ID NO:766), and DOM7r-33 (SEQ ID NO:767).

40. The ligand of claim 39, wherein said immunoglobulin
single variable domain binds human serum albumin com-
prises an amino acid sequence that has at least 90% amino
acid sequence identity with the amino acid sequence of a dAb
selected from the group consisting of DOM7m-16 (SEQ ID
NO:723), DOM7m-12 (SEQ ID NO:724), DOM7m-26 (SEQ
ID NO:725), DOM7r-1 (SEQ ID NO:726), DOM7r-3 (SEQ
1D NO:727), DOM7r-4 (SEQ ID NO:728), DOM7r-5 (SEQ
1D NO:729), DOM7r-7 (SEQ ID NO:730), DOM7r-8 (SEQ
ID NO:731), DOM7h-2 (SEQ ID NO:732), DOM7h-3 (SEQ
1D NO:733), DOM7h-4 (SEQ ID NO:734), DOM7h-6 (SEQ
ID NO:735), DOM7h-1 (SEQ ID NO:736), DOM7h-7 (SEQ
IDNO:737), DOM7h-8 (SEQ ID NO:746), DOM7r-13 (SEQ
ID NO:747), DOM7r-14 (SEQ ID NO:748), DOM7h-22
(SEQID NO:739), DOM7h-23 (SEQ ID NO:740), DOM7h-
24 (SEQ ID NO:741), DOM7h-25 (SEQ ID NO:742),
DOM7h-26 (SEQ ID NO:743), DOM7h-21 (SEQ ID
NO:744), DOM7h-27 (SEQ ID NO:745), DOM7r-15 (SEQ
ID NO:749), DOM7r-16 (SEQ ID NO:750), DOM7r-17
(SEQ ID NO:751), DOM7r-18 (SEQ ID NO:752), DOM7r-
19 (SEQ ID NO:753), DOM7r-20 (SEQ ID NO:754),
DOM7r-21 (SEQ ID NO:755), DOM7r-22 (SEQ ID
NO:756), DOM7r-23 (SEQ ID NO:757), DOM7r-24 (SEQ
ID NO:758), DOM7r-25 (SEQ ID NO:759), DOM7r-26
(SEQ ID NO:760), DOM7r-27 (SEQ ID NO:761), DOM7r-
28 (SEQ ID NO:762), DOM7r-29 (SEQ ID NO:763),
DOM7r-30 (SEQ ID NO:764), DOM7r-31 (SEQ ID
NO:765), DOM7r-32 (SEQ ID NO:766), and DOM7r-33
(SEQ ID NO:767).

41. An isolated nucleic acid encoding a dAb monomer of
claim 1.

42. A recombinant nucleic acid encoding a dAb monomer
of claim 1.

43. A vector comprising a nucleic acid encoding a dAb
monomer of claim 1.

44. The vector of claim 43, wherein said vector is an
expression vector.

45. A host cell comprising a recombinant nucleic acid of
claim 42.

46. A host cell comprising a vector of claim 43.

47. A method of producing a dAb monomer that has bind-
ing specificity for IL.-1R1 and inhibits binding of IL.-1 and
IL-1rato IL-1R1, comprising maintaining a host cell of claim
45 under conditions suitable for expression of said recombi-
nant nucleic acid.

48. A method of producing a dAb monomer that has bind-
ing specificity for IL.-1R1 and inhibits binding of IL.-1 and
IL-1rato IL-1R1, comprising maintaining a host cell of claim
46 under conditions suitable for expression of said vector.

49. A pharmaceutical composition comprising a dAb
monomer of claim 1 and a physiologically acceptable carrier.

50. The pharmaceutical composition of claim 49 wherein
said composition is for intravenous, intramuscular, intraperi-
toneal, intraarterial, intrathecal delivery device, intraarticu-
lar, or subcutaneous administration.

51. The pharmaceutical composition of claim 49 wherein
said composition is for pulmonary, intranasal delivery device,
vaginal, or rectal administration.
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52. A drug delivery device comprising the pharmaceutical
composition of claim 49.

53. The drug delivery device of claim 52 wherein said drug
delivery device is selected from the group consisting of a
parenteral delivery device, intravenous delivery device, intra-
muscular delivery device, intraperitoneal delivery device,
transdermal delivery device, pulmonary delivery device,
intraarterial delivery device, intrathecal delivery device,
intraarticular delivery device, subcutaneous delivery device,
intranasal delivery device, vaginal delivery device, and rectal
delivery device.

54. The drug delivery device of claim 53 wherein said
device is selected from the group consisting of a syringe, a
transdermal delivery device, a capsule, a tablet, a nebulizer,
an inhaler, an atomizer, an aerosolizer, a mister, a dry powder
inhaler, a metered dose inhaler, a metered dose sprayer, a
metered dose mister, a metered dose atomizer, a catheter.

55. A method for treating an inflammatory disease com-
prising administering to a subject in need thereof a therapeu-
tically effective amount of a dAb monomer of claim 1.

56. The method of claim 55 wherein said inflammatory
disease is arthritis.

57-59. (canceled)

60. A method for treating an inflammatory disease, arthritis
or respiratory disease comprising administering to a subject
in need thereofa therapeutically effective amount of a domain
antibody (dAb) monomer that is resistant to protease degra-
dation.

61. The method of claim 60 wherein the dAb is adminis-
tered via pulmonary administration.

62. The method of claim 60, wherein the dAb monomer is
resistant to elastase.

63. The method of claim 60, wherein the dAb monomer is
an immunoglobulin light chain variable domain.

64. The method of claim 63, wherein the dAb monomer is
VK.

65. The method of claim 60, wherein the dAb has binding
specificity for Interleukin-1 Receptor Type 1 (IL-1R1).

66. The method of claim 65, wherein the dAb monomer
competes for binding to IL.-1R1 with an anti-I[.-1R1 dAb,
wherein said anti-IL-1R1 dAb consists of an amino acid
sequence selected from the group consisting of SEQ ID NO:1
through SEQ ID NO:349.

67. The method of claim 66, wherein the dAb monomer
competes for binding to IL-1R1 with an anti-IL-1R1 dAb
consisting of an amino acid selected from the group consist-
ing of SEQ ID NO:3 through SEQ ID NO:7.

68. An isolated nucleic acid encoding a ligand of claim 29.

69. A recombinant nucleic acid encoding ligand of claim
29.

70. A vector comprising a nucleic acid encoding a ligand of
claim 29.

71. The vector of claim 70, wherein said vector is an
expression vector.

72. A host cell comprising a recombinant nucleic acid of
claim 69.

73. A host cell comprising a vector of claim 70.

74. A method of producing a ligand that has binding speci-
ficity for IL-1R1 and inhibits binding of IL.-1 and IL-1ra to
IL-1R1, comprising maintaining a host cell of claim 72 under
conditions suitable for expression of said recombinant
nucleic acid.

75. A method of producing a ligand that has binding speci-
ficity for IL-1R1 and inhibits binding of IL.-1 and IL-1ra to
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IL-1R1, comprising maintaining a host cell of 73 under con-
ditions suitable for expression of said vector.

76. A pharmaceutical composition comprising a ligand of
claim 29 and a physiologically acceptable carrier.

77. The pharmaceutical composition of claim 76 wherein
said composition is for intravenous, intramuscular, intraperi-
toneal, intraarterial, intrathecal delivery device, intraarticu-
lar, or subcutaneous administration.

78. The pharmaceutical composition of claim 76 wherein
said composition is for pulmonary, intranasal delivery device,
vaginal, or rectal administration.

79. A drug delivery device comprising the pharmaceutical
composition of claim 76.

80. The drug delivery device of claim 79 wherein said drug
delivery device is selected from the group consisting of a
parenteral delivery device, intravenous delivery device, intra-
muscular delivery device, intraperitoneal delivery device,
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transdermal delivery device, pulmonary delivery device,
intraarterial delivery device, intrathecal delivery device,
intraarticular delivery device, subcutaneous delivery device,
intranasal delivery device, vaginal delivery device, and rectal
delivery device.

81. The drug delivery device of claim 80 wherein said
device is selected from the group consisting of a syringe, a
transdermal delivery device, a capsule, a tablet, a nebulizer,
an inhaler, an atomizer, an aerosolizer, a mister, a dry powder
inhaler, a metered dose inhaler, a metered dose sprayer, a
metered dose mister, a metered dose atomizer, a catheter.

82. A method for treating an inflammatory disease com-
prising administering to a subject in need thereof a therapeu-
tically effective amount of a ligand of claim 29.

83. The method of claim 82 wherein said inflammatory
disease is arthritis.



